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breed, for example, yellow is absent from the body 
fat. Here again heredity and environment induefe 
similar end results. 

In many biological problems affecting human beings, 
science has had to look to botanists to lead the way. 

I need to remind you only of the original discovery 
of the mechanism of heredity by Mendel from his 
work on garded peas and its later independent redis¬ 
covery by three botanists. My interest in human indi¬ 
viduality came from my experience with plants. It all 
started from a botanical problem in 1917 when we 
were trying to classify the colors of a segregating 
pedigree of Verbenas. A particular pink-flowered 
form was very fragrant to me but had absolutely no 
odor to my assistant. On the other hand, a certain 
red-flowered Verbena was fragrant to him but not to 
me. Some of the people in our laboratories agreed 
with me and some with my assistant. Only a very 
few found fragrance in both kinds of flowers. 

Phcnyl-thio-curbamide, which may be abbreviated 
to P.T.C,, is a good reagent with which to show innate 
differences between people. Some of those we have 
tested need to have the solutions of P.T.C. more than 
8,000 times as strong as others in order to taste it. 
The inability to taste the commercial crystals is in¬ 
herited like blue eyes as a Mendelian recessive char¬ 
acter, but different grades of taste acuteness have also 
been shown to be inherited. Numerous tests with 
other substances only emphasize the wide differences 
between people in their taste reactions. Some may 
remember the taste tests at the Richmond meeting 
when members of the association were asked to vote 
as to what the real taste of mannose is. They could 
not agree. Some voted tasteless, some bitter, some 
sweet and some voted sour or salt or some combina¬ 
tions of these tastes. 

There are some interesting after-tastes. Over half i 
the people after eating globe artichokes find the water i 
tastes sweet, and tobacco smoke tastes sweet to some , 
but not to all after the mouth has been rinsed with a j 
solution of copper sulfate. j 

To the majority of people there are four primary 1 
tastes: sweet, sour, bitter and salt. A oonsidcrable; 
number, however, we have found can not distinguish 
bitter from sour. To them quinine and vinegar taste \ 
alike. When these substances are weak they may be | 
called sour and when they are strong bitter, but the 
taste is the same except for strength. | 

The individual reactions of taste are dependent} 
primarily upon innate hereditary factors and the en¬ 
vironment appears of relatively little importance. 
With smell the condition is quite the opposite. Prob¬ 
ably even wider innate differences exist between people 
in tbeir acuteness of smell than of taste, but environ¬ 
mental factors in abundance prevent the full expres¬ 


sion of these hereditary differences. Thtts age is a 
potent factor progressively dulling the sense of smell. 
A considerable number of people have lost their sense 
of smell entirely. Temporary conditions of a person, 
such as a cold in the head, may adversely affect bis 
ability to smell. After being exposed to an odor for 
a time it becomes no longer perceptible. Olfactoxy 
fatigue apparently may be produced even by concen¬ 
trations too weak to be detected. This is probably the 
explanation of asphyxiation of people by gradually 
increasing concentrations of gas which they never 



detected. 

The sense of smell does not play as important a role 
in^^mon as in many of the tonw 

dMtafil r -iiar in thli ( ■ '“* 

way ia t ndividmi^ by i 

alont. t ia dKadi-eDi 

often reUiAicu mio eauit life when it is generally con¬ 
cealed on a<?eount of the social taboo against speaking 
of personal odors. Several parents have informed me 
that certain of their children when young Jay smelling 
a handkerchief they had picked up could tell to which 
member of the family it belonged, but this ability had 
been lost after they had grown up. 

It is possible to learn something about the emotional 
response to sensory reactions. At a talk given a year 
ago before the Lancaster branch of the American 
Association for the Advancement of Science one half 
of the audience was supplied with powdered kaolin 
with a weak concentration of curninol (0.33 per cent) 
and the rest of the audience had kaolin in which the 
concentration was ten times as strong. Reactions of 
each person who could detect the odor were recorded 
as to whether it was pleasant, indifferent or unpleas¬ 
ant. When the odor was weak more found it pleasant 
than unpleasant, but when the odor was strong the 
reactions were reversed and more found it unplcaBont 
than pleasant. (See Table 1.) This test, as well 
as other observations, demonstrates that strong odora 


TABLE] 1 


Tests of Cuminol Powders* 
Lancaster, Pa., January 30, 1941 
Cumlnol dilute (0.33 per oeut in Kaolin) 


Odor Absent 

Pleasant 

Indif¬ 

ferent 

Unpleas¬ 

ant 

& 

nnmiw 

Males - 6.03 

31.90 

47.41 

14,66 

aja : 

Females .. * 6.36 

Totals .... 14 

21.82 

61 

50.91 

111 

20.91 

40 


Per cent. 6.10 

26.90 

49,12 

17.T0 


Cuminol concentrated (3.3 per cent In KadUn) ; 

ill 

24,09 

9.80 

43 

nil 

78 

37.28 

68.62 


Per eont. 2.93 

17.09 

82.64 

46.44 



^ Indlvidaal reactions to odors are gtvan In paroratataa* 
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tend to be disliked. It should not be forgotten, how- 
ever, that what is weak to one may bo strong to an¬ 
other because of innate differences and also because 
of environmental factors. 

Of greatest influence upon our likes or disUkea for 
a given odor appear to be the pleasurable or unpleas- 
nrable associations which have been built up around 
it. We apparently ourselves once assisted in the devel¬ 
opment of an unpleasant association. In an early 
test of cuniinol we had made the concentration much 
too strong, and the majority of the subjects disliked 
it. A few days later we tested the same persons with 
a very weak concentration. Several said, “Oh, that^s 
the sanie as the awful smell you gave us before” and 
unmediately called it unpleasant. Apparently some 
at least of these subjects hud catahlushed an unpleasant 
association with the odor of cuniinol when it was pre¬ 
sented to them in strong eojujcntration but would have 
considered it pleasant, or at least indifferent, if they 
had smelled it for the first time in a weak concentra¬ 
tion. The likes and dislikes expressed for weak con¬ 
centrations of cuminol may be due to a.ssociations with 
objects which are believed to give off similar odors. 
A wide variety of answers have been given the ques¬ 
tion : What does cuminol smell like? They range from 
roses and citrus rind on the pleasurable side through 
caraway seeds to bedbugs and perspiration. The fact 
that one does not himself consider unpleasant those 
odors which are purely personal is an argument for 
the contention that there is no odor, aside from its 
strength and associations, which is intrinsically either 
pleasant or unpleasant. 

Associations are especially powerful with the sense 


of smell, but they exist with all the senses. So long 
as we live we are building up associations and develop* 
ing our per*K)nality through reactions with our en¬ 
vironment which express themselves in likes and dis¬ 
likes. Likes and dislikes are important deteriuinera 
of our behavior. 

The examples just given of the influence of heredity 
and environment have been taken from the senses of 
taste and smell. All the other senses are similarly 
subject to internal and external influence. I need 
only mention the innate differences in musical dis¬ 
crimination disclosed by Sen shore and the progressive 
decrease, under the environmental influence of age, in 
the pitch or number of sound vibrations one can dis¬ 
tinguish at a given intensity. There are a host of 
other responses which contribute to human individual¬ 
ity. Among these arc the blood groups, the natural 
and acquired susceptibilities and immunities to disease 
and chemical substances, the allergies and the reac¬ 
tions to hormones and vitamins. The Binet and other 
mental tests have <lisclosed gi'eat differences between 
individuals in mental equipment. 

It will he granted no doubt that there are great 
differences between people in their sensory judgmentfl 
regarding the world in which they live and that these 
differences are influenced in varying degree by factors 
of both heredity and environment. Is this true of 
man’s mental and .spiritual judgments? I believe it 
is even more so. A few simple examples may be given. 

At the end of the Lancaster meeting already ro- 
.ferred to, the audience was asked to select the best title 
among five which had been suggested for the lecture 
! just given. It might be thought that since all had 


TABIB 2 

Votes roa Titles jn Relation to Position on Ballot 
Lancastuk, Pa., JUnuaut 30. 1941 


Po^ittlon on Ballot* 



1st 

2n(l , 

3rd 

4th 

6th 

votes 

of total 

AahK 

Bfales.... Wl^ people differ . 

DUferences between people in 

2.08 A 

6.20 B i 

6.26 D 

7.09 C 

0.20 B 

15 

6,02 

4 






taste HMcl smell . 

44.44 B 

70.83 A ; 

63.10 E 

60.06 D 

69.23 C 

152 

61.04 

1 

What makes differences in 1 

l>er»onftUty . 

Demonatrations of bere<lity 

1.92 C 

14.81 B ' 

1 6.26 A 

6.26 E 

8.77 D 

10 

7.63 

3 

and environment . 

3.61 D 

3.85 C 

1 11,11 B 

4.17 A 

2.63 B 

13 

0.22 

5 

Why ench person lives In a 
different world .. 


I 






23.68 F 

37 

14.86 

22.81 D 1 

, 17.81 C 

20.37 B 

16.67 A 

50 

20:08 

2 

Total number . 

Per cent. 

69 

23.60 

46 

18.07 

63 

21.20 

66 

22.00 

240 

100.00 

00.00 


Females..W)^ people differ . 

Differences between people In 

8.70 A 

2,17 E 

10.63 D 

0.30 C 

8,57 B 

16 

7.69 

3 








taste and smell . 

02.86 B 

47.83 A 

65.22 E 

67.80 D 

60.47 C 

122 

68.66 

1 

What makes differences In 






personality . 

4.66 C 

.... B i 

10.87 A 

4.36 E 

7.80 D 

12 

6,77 

4 

Demons t rat lone of heredity 






and environment . 

6.26 D 

.... C 

6.71 B 

6.62 A 

10.87 K 

12 

6.77 

4 

Why each i>er»on lives In a 
different world .. 






17.30 B 

18.42 D 

1 26.58 C 

22.86 B 

26.00 A 

46 

22.12 

2 

Total number . 

Per cent. 

38 

18.27 

30 

14.42 

52 

26.00 

. 30 
18.76 

40 

23.66 

206 

100.00 

100.00 



• Five titles were listed In different orders on five ballots A' 

' votes cast for 


Numbers under each position are percentages of 
Males; Ballot A was voted 48 times; B, o4 times; C. 62 tlmeil 


to 


Femalas: Ballot A was voted 46 times; B, 35 times; C. 43 tl 


Mven title on the ballot Indicated by letter at right of figure. 
“4; D, 67 times; B. 38 times, 
bee; D, 38 times; B, 46 times. 
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haard the same lecture, there would have been consid¬ 
erable unanimity in preference. This was not the 
case, however. Though two titles had more votes than 
the others, each of the five titles was preferred by a 
considerable nuniber. Here again we may be reason¬ 
ably sure that factors of both heredity and environ¬ 
ment did influence the mental judgments regarding 
the best title. 

Unbeknown to the audience, the titles were in dif¬ 
ferent orders on five different kinds of ballots which 
were shuffled before distribution. The records clearly 
show that there was no advantage so far as number 
of votes secured was concerned in having a title come 
first on the ballot. (For records see Table 2.) 

A similar experijuent with the same set of shuffled 
titles was earlier tried after a talk on taste and smell 
before an audience of 270 students at the Farmingdale 
Institute of Applied Agriculture on Long Island. 
Perhaps because the lecture, as well a.s the audience, 
was somewhat different, the percentages of votes cast 
for the various titles was con.siderably different from 
those in Lancaster. The position on the ballot, how¬ 
ever, again did not seem to have any material effect 
on the voting. A different psychology might con¬ 
ceivably be involved in voting on questions in a refer¬ 
endum from that in voting for candidates in an 
election. 

With the expectation of being able to show that 
position of candidates on a ballot would Imve no in¬ 
fluence with a group of intelligent voters I next tried 
an experiment with scientists. 

Under the authorization of the Executive Committee 


of the Association, a study is being made, in coopera¬ 
tion with Dr. Bewail Wright, of the effect of position 
of candidates’ names on this year’s preferential ballot 
for president of our association. There were four 
types of ballots sent out from the Wasdiington offlee 
after they were properly shuffled. In one the names 
were arranged alphabetically; in the others the names 
were arranged at random, except for the first and last 
places for which names were selected on account of 
their high standing in last year’s balloting. 

We hope to publish a statistical analysis of the data 
at an early date. In the meantime, however, it will 
suffice to present some provisionol conclusions from 
our arithmetical tabulation of the ballots received up 
to November 28th. (See Table 3.) 

In all cases the percentage of votes for a candidate 
on the ballot in which his name came first or second 
was in excess of the average percentage he received on 
the other ballots. Other positions appear to have had 
little effect on the voting. If we use the excess in 
votes for a candidate in first or second place over hia 
average in other po.silions as an index of the number 
of people who would not have voted for him if he had 
had a less desirable place on the ballot, then the per¬ 
centage of votes due to preferred position on a given 
ballot range from 14.3 to 45.7 per cent. This would 
mean that between 3 and 4 per cent, or over 150 of the 
4,000 members of the association who voted may have 
been influenced by the order of names on the ballot. 
(A biometrically more reliable measure of position 
effect on the ballots we hope to discuss in our joint 
paper, but it seems justifiable to use the suggested 


TABLE 3 

American Associatjon Fy)R thb Advancbmbnt of SriEwca 
Tabulation op BALiiOra for President, November 2S, 1041 
Selected Names to Show Position Effect 
F^Nsme ftrat on bHllot 8 ■•Name iteoond on baUot. L-Name Utat on ballot. 


Nominee 

Ballot 

1 

Ballot 

2 

Ballot 

3 

Ballot 

4 

Totals 

Average 

excluding 

ForS 

EHilninted per 
cent, due to 
poBltlon 

A . 

200 F 

147 

168 L 

14.3 

648 



Per cent. ,. 

18.80 

14,73 

16.94 

i 14.80 

16.14 

16.16 

19.68 

P . 

38 

69 F 

40 

36 

173 



Per cent. . * 

3.58 

6.91 

4.04 

3.73 

4.31 

3.7ft 

30.04 

y ........ 

29 B 

30 

67 r 

36 

161 



Per cent, ,. 

2.73 

8,01 

6.76 

3.62 

3.76 

3.12 

46.74 

Ser cent. .. 

89 

81 L 

83 

94 F 

347 



8.89 

8,12 

8.38 

9.73 

8.64 

8.30 

14.70 

B . 

91 8 

06 

73 

79 

308 



Per cent. .. 

8.68 

6.61 

7,37 

8.18 

7.67 

7.35 

14.34 

N . 

57 

00 a 

43 ' 

47 

207 



Per cent. .. 

6.37 

6.01 

4.34 

4,87 

6.15 

4,80 

19.13 

L . 

58 

73 

72 S 

50 

263 



Per cent. .. 

6.47 

7.31 

7,27 

I 6.18 

0.30 

6.99 

17.61 

G . 

39 

36 

86 

' 63 S 

163 



Per eent.., 

3.88 

3.01 

3.63 

6.49 

4.06 

3.61 

34.24 

0 . 

Per cent.. 


36 

31 

31 

127 



2.83 

3.61 

3.13 

j 3.21 

3.10 



Par cant. . 

1061 

26.42 

998 

24,86 

991 

24.68 \ 

1 

966 

24.06 

4016 

100.00 




' 
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provisional measure to point the trend of influence of 
position.) 

To show that the position on ballot may possibly be 
of practical importance, we may compare the votes for 
two candidates who belong to the satne section of the 
association and who would be generally considered 
rather closely comparable in age and in experience 
and eminence in both research and administration. 
The man whose name came first on one of the ballots 
stood two ranks ahead of the i>ther candidate in total 
votes received. When, however, our correction was 
applied for hie preferred position on the single ballot, 
he ranked one grade below the other candidate. 

The fact that every one of the 22 candidates re¬ 
ceived a considerable number of votes is itself an 
indication of wide diversity in judgments of i\w. 
voters. This may be attributed to differences in the 
fields of science represented and in the familiarity 
with the work of the various candidates. The balance 
between these environmental influences undoubtedly 
has a hereditary basis. That so many scientists should 
be influenced by such a trivial environmental differ¬ 
ence as whether a candidate's name comes in the first 
two places or later in the ballot was unexpected. 
Those so influenced perhaps had a hereditary consti¬ 
tution different from the other voters. The results 
of the baUoting of the American Association for the 
Advancement of Science show at least that we are not 
a class apart, uninfluenced by hereditary and environ¬ 
mental factors which sway the judgments of other 
people. 

The Supreme Court of the United States is com¬ 
posed of outstanding minds. Their honesty is un* 
questioned and they are freed from even the unconr 
Bcious pressure of political expediency. Here, if any- ;, 
where, we should expect unanimity. The Suprerad \ 
Court, however, from its early history has rendered 
numerous decisions by a divided vote and in many 
instances, including some of the most important cases, 'f 
by a majority of only one. With its broadly changed 
complexion since early New Deal days, one might 
expect less diversity in judgment at the present time. 
This does not seem to be the case judging from a last 
trionth’s news report of the first two decision days of 
the present term. Within two weeks there were 
brought in three 5-to-4 and two 6-to-3 decisions. 
None of the justices during this time had failed to 
enter at least one dissent and all except two had 
more. We can not here attempt to analyze the ele¬ 
ments in those differences in judgments. Such blanket 
terms as liberal and consei-vative suggest the influence 
of innate disposition and also of such environmental 
factors as advancing age. If we remember our experi¬ 
ments with taste and smell we may agree that judg¬ 
ments of drinkers regarding the taste of beer and 


judgments of the Supreme Court regarding iseues 
of law can not help differing because men both are 
born different and have differences thrust upon them 
by their environment. 

Differences in expression in art, music and litera¬ 
ture can likewise be attributed to influences of hered¬ 
ity and environment. I have personally been inter¬ 
ested in studying the manner in which trt^s have been 
used in art. Styles in method of representation arc 
evident, but the artists differ in the way in which trees 
appeal to them. Some are interested in individual 
trees, otliers in groups. Some prefer trees in the fore¬ 
ground, others in the background or in the middle dis¬ 
tance. There are differences also in the S 2 )ecies of 
trees which different artists like best. 

We have given exauipU^s of differences in plants 
and animals such that no two individuals are exactly 
alike and have classified the causes of these differences 
into the interacting factors of heredity and environ¬ 
ment. We have shown that both heredity and en- 
viroiiinenl are likewise responsible for the diversities 
in man, not only in his physical structure and Bcnsory 
reactions but also in his menial and moral judgments. 
Every thought and act of our lives is influenced by 
those two factors. Man has used his knowledge of 
heredity and envir(mmcnt to mold plants and animals 
to his personal advantage. Can this be done with man 
himself? To some extent, yes, but the way is not 
so clear. 

I know of no adequate evidence that man to-day is 
a better animal physically or mentally than at the 
dawn of history. While man^s biological evolution 
during these five thousand years and more has seemed 
to lag, and at the present time has appeared to many 
to have been thrown into reverse, man’s environment 
has changed markedly even within our own lives. 
Conscious control of human heredity, though a desired 
goal, will at best be slow even if our genetic knowledge 
were adequate for the task. Changing man's environ¬ 
ment gives promise of more rapid betterment of 
human individuals, and in this effort we are far from 
reaching diminishing returns. 

But the facts of individuality and the relative in¬ 
fluence of heredity and environment upon personality 
must bo carefully estimated in any rational campaign 
for permanent social betterment. Such knowledge 
has power to revolutionize our ideals and practice in 
social and religious justice, charity and education, 
methods of legislation and forms of government. 
Methods of education, for example, have been severely 
criticized for mass regulations which fail to take ade¬ 
quate account of individual excellences. Pedagogy 
has been called a racket, a pressure group which has 
forced legislation more in the interest of the pedagogi¬ 
cal profession than in the interest of the individual 
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students. Schools of education are accused of padding 
their curriculum in an attempt to compete in standing 
with other disciplines, and doctorates in education are 
considered inferior to those in other departments. 
This is strong langviage and may not be justified, but 
we have heard it repeatedly. Some of the criticisms 
are undoubtedly due to the difficulties inherent in the 
study of any subject in which variables are many and 
difficult to control. Similar criticisms come from the 
so-called exact sciences, mathematics, physics and 
chemistry, against the difficult, less exact biological 
sciences, botany and zoology, and some would even 
deny the name of science to those most difficult 
studies of man’s social behavior. For years the edu- 
catujual world has been struggling with the problem 
of how best to deal with the increasingly recognized 
differences in mental ability, differences which, like 
those we have found in taste reactions, are of two 
kinds: a difference between general marked ability 
and general mediocrity and a difference between abil¬ 
ity in certain lines such as mathematics, science, art 
or literature, 

I recently wrote in tlm sixteen living past presidents 
of our association and asked them if they could satisfy 
the enclosed New York State requirements for teach¬ 
ing in the state secondary schools. Not one of the 
past presidents of the American Association for the 
Advancement of Science would be allowed to teach 
science in a New York high school without further 
preparation since none had taken the required instruc¬ 
tion which included such subjects as the psychology, 
history, philosophy, principles and practice of educa¬ 
tion. One past president properly remarked that not 
all presidents would have been good secondary school 
teachers. It is a fact, however, that more than a quar¬ 
ter have had secondary school teaching experience, 
but could not now qualify under present requirements. 
This is not at the present time a serious deprivation 
of the freedom of these men, but some believe the 
state methods of selecting teachers place undue em¬ 
phasis upon relatively unimportant requirements. 
Some educators have told us that in the balance be¬ 
tween method and subject-matter they believed the 
pendulum had swung too far toward meiliod. 

Blanket regulations may make for ease of adminis¬ 
tration, but too great uniformity may preclude the 
assets of individuality. Uniform laws throughout the 
states would have certain advantages, but they might 
not be equally well adjusted to local environments and 
might prevent profitable experiments in local govern¬ 
ment The increased means of communication 
throughout the world appear a mixed blessing. They 
tend to standardize our thoughts and behavior in a 
common mold but at the same time to decrease the 
material expressions of individuality available for 
social evolution through natural selection. 


In the Imperial Valley of California some years 
ago the cantaloupe industry was on the point of ruin 
because of a fungus disease for which no adequate 
remedy w'as known. The problem was solved by 
bringing a gene for disease-resistance into the stock 
through hybridization with an inferior race from 
India, If only one variety had been grown through¬ 
out the world we would probably not now have the 
pleasure of eating cantaloupe for breakfast. Thus 
the cultivation of a single variety which is a high 
yielder may be of immediate advantage, but if grown 
exclusively it iuay cause the irreplaceable loss of 
genes of groat value which are now combined in less 
desirable varieties. 

Opposition to totalitarianism is not merely because 
it attacks man’s rights but also because it suppresses 
bis personality. Individuality is the kernel of democ¬ 
racy, the biological basis of the struggle for freedom. 
When we fight for individuality we fight on the side 
of nature. Recognition of individuality and all that 
it implies especially concerns us as scientists. Even 
if science were again persecuted and driven under 
cover, as it was in the middle ages, there would still 
be some brave inquiring minds. But science can not 
flouri.sli without freedom of thought and its expres¬ 
sion. 

Why do I emphasize the value of individuality to 
science? Because I believe science is the great hope 
of mankind. 

In speaking of science and scientists it should be 
clear I am not confining attention to the professionals. 
Whoever by observation or experimentation is respon¬ 
sible for increased knowledge of the world in which 
we live is a s<Tvant of science and contributes to the 
welfare of mankind. In this connection it is appro¬ 
priate to juention tlint in colonial times keen observers 
had discovered the causal connection between barbeiTy 
bushes and infestations of wheat rust and hm\ passed 
laws in Massachusetts for the eradication of bar¬ 
berries long before botanists learned that a necessary 
stage in the life cycle of this rust is confined to the 
barberry. 

Science is under fire for the suffering brought about 
by its applications, especially in the i)r(!Kent war. 
Science is in no position to disavow its responsibilities 
in the problems of peace and war. As in epidemics 
of disease due to the ignorance of medicine we need 
not less but more medical knowledge, so in s(»eking a 
cure for the Box)urge of war we need not less but more 
^science. The remedy we trust may ultimately be 
IjTound by that most difficult of all biological sciences— 
■jthe study of motives and hujuan behavior. Science 
can reply to its critics that the applications of science 
are merely tools which men with good or bad motives 
use for their good or evil ends. The same can be said 
of printing. Even if we admit the responsibility of 
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«eiftace for deaths due to its applications we will And 
ttiat its applications have bron^ht about even greater 
savings of life. The legend to a reproduction of the 
title page of Jenner's paper on vaccination published 
in 1798 reads: ‘*The application of the facta presented 
in this paper has probably saved more lives than the 
total of all lives lost in war.” The statement is easy to 
believe, since it has been estimated by Haggard that 
in the 100 years preceding Jenner’s paper, sixty mil¬ 
lion people in Europe died of smallpox. 

In war itself science has not been alone destructive, 
as may be seen from figures supplied by the Surgeon 
Generaloffice regarding the annual death rate per 
thousand in the United States Army for the Mexican 
War, the Civil War and the first World War. Deaths 
due to battle injuries increased from 16 per thousand 
for the Mexican War through 33 for the Civil War to 
53 for the World War. The death rate due to disease, 
however, decreased from 110 through 65 to 19 for the 
World War. The not result is that the total death 
rate actually declined, from 125 in the Mexican War 
through 98 in the Civil War to 72 per thousand in the 
World War. It is a satisfaction to feel that though 
implements of war have increased in destructiveness, 
those who are fighting to preserve our free way of life 
may not be subjected to greater risks than our fore¬ 
fathers assumed when they too fought for their 
country. 

It can hardly be emphasized too strongly that it ia 
not man^s material comforts nor even the alleviation 
of his physical pains which are the greatest gifts of 
science to mankind. Science has freed men’s minds. 
Foremost among liberating ideas is the belief that 
there is order and law in the universe and that this 
order can be discovered by questioning nature herself. 
Such belief was rare in the middle ages when processes 
of nature were generally attributed to supernatural 
causes: winds and storms to demons, comets and epi¬ 
demics to the wrath of the Almighty toward a sinful 
world, and investigations of nature were persecuted 
by both church and state as Satanic magic and sacri¬ 
legious questioning of the acts of God. The Coper- 
nican theory widened our physical horizons and 
showed our earth a tiny speck in a universe of worlds. 
The theory of evolution brought a unity to our ideas 
of the organic world. The discovery of the meohai 
nism of inheritance allowed nn evaluation of the con¬ 
tributions of heredity and environment to the poxBon- 
ality of individuals. The experimental method with 
adequate controls is the most valuable tool science has 
yet developed. Its understanding and use in daily 
life would mean more than all the scientific facta that 
schools can teach. 

Science has helped to free man’s soul. It has broad-f 
ened the horizons of religion and given it a new pointj 


of view away from the old intolerant, materialistie 
theology when men sought their own salvation from 
selfish hope of heaven or fear of hell and persecuted 
or even killed those who did not conform to the author¬ 
ity of orthodox beliefs. Elimination of such incum* 
branccs has left to religion a freer field for the culti¬ 
vation of its great spiritual values. In this shrunken 
world all mankind are neighbors and our benefactions 
have had a world-wide view. 

Science has banished much of ignorance and super- 
stitution, but much remains. Kocently in New York's 
Pennsylvania Station I purchased seven diHerent 
magaziiics on astrology- One of them, and this not 
the best seller according to my newsdealer, I found 
had a monthly paid circulation of over 132,000 copies, 
(The circulation of our journal Science is about 
15,000.) The readers of these astrological journals 
are part of our democracy and help to form the 
policies of our government. Other examples need not 
be given to show that the scientific method has not 
yet saturated our land. 

If we consider past efforts to better mankind, it is 
clear that good intentions are untrustworthy criteria 
of service to humanity. The biblical criterion “By 
their fruits ye shall know them”—biologically sound 
doctrine and still the best test. The attempts to sup¬ 
press independent thought and study of nature in the 
middle ages, and up to the not distant past in our own 
country, were inspired by noble motives, but they put 
civilization back by many centuries. The crusaders 
had a lofty purpose but a trivial objective:—the cap¬ 
ture of an empty tomb, with all too slight appreciation 
of the teachings of Him whom the tomb had held. 
The net result was unnecessary suffering and death 
even among a group of children who became involved. 

Love of our neighbor is one of the loftiest ideals 
of the Christian faith. Sympathy and kindness to¬ 
ward those in need we can never do without—^for our 
own Bakes as well as for those who are helped. But 
charity covers a multitude of misplaced aims. It may 
attack symptoms merely rather than the cause of the 
ills to which it ministers and thus delay their cure. 

During the plague of the seventeenth century when 
25 million people or a quarter of the population of 
Europe died of this dread disease, there were doubt¬ 
less, os there should have been, hospitals and other 
organized efforts to minister to the sick and dyix^. 
We can imagine the scant attention that would have 
been then paid a request for a grant for a soientiflo 
study of the life habitss of such creatures as rats, fleas 
and the wriggling animalcules which Leeuwenhoek 
discovered at about this time in drops of putrid water. 
And yet our knowledge of rats, fleas and bacteria is 
one reason why centuries later pest hospitals are not 
found in Jjondon apd we no hmger dread the 
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triie illnstratioii fi^Ten is an example of the nnsns- 
peeled iralue of knowledge in apparently unrelated 
fields. Many other examples eould be given of the 
service of scienoe to human welfare, a service which 
is often indirect. The ancients used human sacrifices 
to ensure bountiful harvests. Now we use commercial 
fertilizers for this purpose and find them more effi¬ 
cient. In the old days people fought yellow fever and 
smallpox by church rites and religious processions. 
Now we fight these diseases by killing mosquitoes and 
by vaccination. Formerly thousands of people were 
executed on the ground that they were witches. 
Scienoe has proved that witchcraft does not exist. It 
would be difficult to give from history as striking 
examx>los of success in direct efforts to improve the 
condition of mankind without the aid of science. 

Knowledge is power also in our efforts toward 
human betterment. We must learn the facts about 
the environment in which we live if we wish to adjust 
ourself into harmony with it. Efforts against nature 
are doomed to failure despite high motives. It is for 
this reason we believe that in a rational program for 
human betterment science—the free search tor truth— 
is in the long run the best investment. If what I have 
said is true, it lays upon us all, both scientist and lay¬ 
man, a responsibility for the advancement of science, 
free and unhindered as a service to mankind. Think 
where we would have been now if in the dark ages 
men like Copernicus, Galileo, Albertus Magnus, Roger 
and Francis Bacon among other inquiring minds had 
been able to carry on their scientific investigations in 
an atmosphere of intellectual freedom. Our most diffi¬ 
cult sciences might now have reached the stage occu¬ 
pied by biology, for example, and we might already 
have found a remedy for our present sick civilization. 

How can science best beTostered ? I need offer only 
a few suggestions. 

Scienoe in common with all intellectual pursuits 
needs tolerance, freedom from restraint and a recog¬ 
nition of the value of individuality. Men differ 
widely in their capacities for research. A great need 
therefore in the advancement of scienoe, as of other 
intellectual endeavors, is to devise means for discover¬ 
ing the exceptional abilities at an early age and giving 
such abilities exceptional opportunities in order that 
their span of effeetive service with its social values 
may be prolonged. 

The public, whom scienoe serves, knows all too little 
what sconce reaDy meaiiB. The magic and gadgetry of 
scdantiflc appIicatlonB rather than the methods and 
ideals of soienee make the great appeal. And yet the 
ideals and methods would help society reach judg¬ 
ments on the basis of ascertained facts rather than 
thxoitigli emotiond appeal and personal profit and 
our daily lives if universally applied. 


Think what a change would come if our representa¬ 
tives in legislative halls should oi>en each session with 
the prayer of Huxley: “God give me strength to face 
a fact though it slay me'’—and really moan it. 

A common comment of a layman after visiting a 
laboratory and having research explained to him is 
“what great patience scientists must have.” The real 
thought appears to be how can reasonably intelligent 
men, as scientists seem to be, be content to spend time 
in such trivial and uninteresting details. The layman 
seems to feel os be might in watching a small child 
picking up little white pebbles laboriously one by one 
and putting them into a bucket and then taking them 
out again one by one in the s^ime painstaking manner. 
And yet this same layman sees reason in taking a stick 
and whacking a diminutive white ball over a field, 
alone or in company with others, and each time ho 
gets it into a little sunken bucket he takes it out again 
and whacks it to another bucket of tlie same dimen¬ 
sions. And when he has finally repeated this process 
18 times he calls it an afternoon well employed and 
spends the evening telling his colleagues how he did 
it—provided he can find any colleagues who prefer to 
listen rather than to tell how they themselves whacked 
their own little white balls into 18 little sunken buck¬ 
ets. Or he may have to tell his story about what he 
did with his little white ball and the little sunken 
buckets to his patient wife, who can't get away. Sci¬ 
ence as well as golf is a sport to those who play the 
game and there is a ciiance of some bit of human 
value when the game is done. 

In the promotion of human welfare through the ad¬ 
vancement of science, scientists and the public have a 
common interest and may have a common share. I 
believe our association is especially adapted to further¬ 
ing these common interests and could profitably under¬ 
take a study looking toward the development of a 
more effective program that would serve the aims of 
scientist and layman alike. 

In this country as nowhere else patrons of art, 
literature and science have made investments in 
human good. The yields in benefits secured have 
varied much but sometimes have been slight because 
the investments have been unsound. We trust that 
those of philanthropic intent who wish to promote 
human welfare through the methods of science will 
subject their donations to as careful checks os they 
would a financial investment in order to ensure a 
profitable yield in the way of scientific dividends. A 
f newly established National Science Fund is in posi¬ 
tion to serve as a clearing house for advice on the 
probable scientific dividends which may be expected 
from investments in science. 

Although we do, each of us, live in differ^t and 
more or less separate worlds of our own, I trust we 
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shall Tiltinu.tely be able to acquire a social organiea- 
tion as orderly as the constellations of other worlds. 
In our fight for individuality and freedom in this 
war and in the peace to come, I do not despair. The 
experimental method has demonstrated we must use 


force without stint to show that freedom and political 
morality as well as personal honesty really pay. We 
still cherish the faith that the free search for truth 
by the methods of science has power to rebuild the 
world and will prevail. 


OBITUARY 


ERNEST EVERETT JUST 

August 14,1883, to Octobeh 27, 1941 

It is a sad task to write this short memorial of my 
former student, collaborator and friend, Professor PI 
E. Just, of Howard University in Washington. His 
death was premature and his work unfinished; but his 
accomplishments were many and worthy of remem¬ 
brance. 

Professor Just was of the Negro race and undoubt¬ 
edly the best investigator in the field of biology that 
his people has produced in America, In person he was 
tall and slender, of dignified mien, with fine, sensitive 
features. He was born in Charleston, South Carolina, 
on August 14, 1883. Ills mother, who was a teacher, 
after providing him with the best elementary educa¬ 
tion that his state could furnish, sent him to Kimball 
Union Academy in New Hampshire, where he made a 
very distinguished record. He then entered Dart¬ 
mouth College. 

Just took his A.B. degree at Dartmouth College in 
1907. While there he specialized in zoology under 
William Patten, made an excellent record in courses, 
and devoted a good deal of time to a research prob¬ 
lem; he was elected to Phi Beta Kappa and received 
special honors in zoology and history, as well as the 
only ‘^magna cum laude” in his chiss. He began his 
graduate training at the Marino Biological Labora¬ 
tory in 1909 with the course in marine invertebrates, 
and in 1910 in embryology. In 1911-1912 he acted 
os research assistant to the writer on the subject of 
fertilization and breeding habits in Nereis and the 
sea-urchin Arbacia. These experiences focussed his 
interest on marine eggs, which remained the center of 
his investigations throughout life. His duties at 
Howard University delayed the completion of his 
work for the Ph.D. degree at the University of Chi¬ 
cago until 1916. In the meantime he completed six 
papers, based on work at Woods Hole in the summer. 
This’ybrk was so good, and his efforts during the aca- 
denjjic years to improve medical education at Howard 
and other Negro universities so effective, that as early i 
as 1915 he received the first award of the Spingam ' 
Medal presented annually to *^The man or woman of j 
African desoent who shall have made the highest 
achievement during the preceding year, or years, in 
any honorable field of human endeavor.” ' 

He was on the staff of Howard University from 


1907 to 1941, since 1912 head of the department of 
zoology. From 1909 to 1930, with the exception of 
two years, he spent ail his summers in work at the 
Marine Biological Laboratory. 

His first paper (1912) was an interesting study in 
which ho showed by an ingenious method that the 
plane of symmetry of development is deteruuned by 
the polar bodies and the i^oint of entrance of tlie sper¬ 
matozoon in a meridian of the spherical egg of the 
annelid Nereis. This wiis followed by alK)ut fifty 
papers in the next twenty-five years dealing with fer¬ 
tilization and experimental parthenogenesis in marine 
eggs, mostly of annelids and echinodenns, in addition 
to a number of theoretical contributions. In 1939 he 
published two books; the first, on “Bovsie Mothod.s for 
Experiments in Eggs of Marine Animals” (89 pp., P. 
Blakiston^s Son and Company, Philadelphia), is an 
account of the veiy refined methods that he had de¬ 
veloped for work in this field; the second, on **The 
Biology of the Cell Surface” (392 pp., same publish¬ 
ers), brings together his work and thought in the 
fundamental field of cellular physiology. 

In the twenty summer sessions that Just spent at 
the Marine Biological Laboratory at Woods Hole he 
became more widely acquainted with the embryolog- 
ical resources of the marine fauna than probably any 
other person; and he learned to handle tlie material 
with skill and understanding. In consequence, he was 
in great demand, especially by physiologists who 
knew their physics and chemistry better than biology, 
for advic^e and assistance which he rendered gener¬ 
ously. Wlien he withdrew from Woods Hole to work 
in European laboratories, his loss to the scientific 
community at Woods Hole was deeply felt. 

Just maintained a fine sense of balanoe in his bio¬ 
logical work: he believed that “the study of the state 
of being alive is confined to that organization which 
is peculiar to it,” but that “life as an event lies in a 
combination of chemical stuffs exhibiting physical 
properties; and it is in this combination, t.a., its be¬ 
havior and activities, and in it alone that we can seek 
life,” These statements are taken from the introduc¬ 
tion to his book on “The of the Cell Surface” 

published only two years before his death. The em¬ 
phasis in his studies was always on the biological 
plane, though in his experiments he availed himself 
intelligently of physical and chemical teohniq^hee. 
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His teehnical papers were characterised by intimate 
knowledge of material and use of it in its optimum 
state; he was thus able to avoid the pitfall of failing 
to distinguish between results due to unphyeiological 
initial conditions and the real object of his expert 
mentSf via,, the effects of altered physical and chem¬ 
ical conditions. 

His observations and deductions led him to empha¬ 
size the reactions of the cortex (“ectoplasm”) of eggs, 
and to assert their primacy not only in the initiation, 
but also in the course of development. This is the 
main theme of his last book. He conceived that the 
behavior of the ectoplasm is one prime factor in 
differentiation during development, and the building 
up of nuclear material another; there is constant in¬ 
terplay of both with the general protoplasm. This led 
to an interpretation of the action of the gene in 
heredity, and the conception was even extended to 
interpretation of evolution. “As the boundary, the 
living mobile limit of the cell, the ectoplasm controls 
tlie integration between the living cell and all else ex¬ 
ternal to it. , . . It is keyed to the outside world as 
no other part of the coll. It stands guard over the 
peculiar form of the living substance, is buffer again.st 
the attacks of the surroundings and the means of 
communication with it.”* Just Uius regarded the sur¬ 
face of the cell as something much more than the 
“semi-permeable membrane” of the physiologists. 

Justus scientific career was a constant struggle for 
opportunity for research, the breath of his life. He 
w-as eondenuied by to remain attached to a Negro 
institution unfitted by means and tradition to give 
full opportunity to ambitions such os his. For this 
condition no blame is to be attached to the institution, 
which indeed cooperated by constant and prolonged 
leaves of absence with Just's friends outside in secur¬ 
ing support to enable him to carry on investigations 
elsewhere. It was due to the National Research Coun¬ 
cil, Mr. Julius Rosenwald, the General Education 
Board, the Carnegie Corporation and the Rosenwald 
Foundation that Just was enabled to spend the 
greater part of his scientific life during repeated 
leaves of absence in research, at first largely at the 
Marino Biological Laboratory, and in the last ten or 
twelve years in various European laboratories: in 
Germany at the Kaiser Wilhelm Institut fiir Biologic 
in Berlin, in Prance at the Sorbonne and marine sta¬ 
tions and in Italy at the Naples Zoological Station. 
The euceesaivo fellowships and research awards bear 
witness to the high esteem in which he was held as 
scientist. All these appointments were limited as to 
time, and Just never experienced the security of a 
life appointment adequate to carry out his work. 

An element of tragedy ran through all Just's scien- 

1 *‘Biology of the Coll Surface/' page 86fl. 


tific career due to the limitations imposed by being a 
Negro in America, to which he could make no lasting 
psychological adjustment in spite of earnest efforts 
on his part. The numerous grants for research did 
not compensate for failure to receive an appointment 
in one of the large universities or research institutes. 
He felt this as a social stigma, and hence unjust to a 
scientist of his recognized standing. In Europe he 
was received with universal kindness, and made to 
feel at home in every way; he did not experience 
socia] discrimination on account of his race, and this 
contributed greatly to his happiness there. Hence, 
in part at least, his prolonged self-imposed exile on 
many occasions. That a man of his ability, scientific 
devotion, and of such strong personal loyalties as he 
gave and received, should have been warped in the 
land of his birth must remain a matter for regret. 

Frank R. Lillie 

DEATHS AND MEMORIALS 

Dn. Walter Lindsay Niles, professor of medicine 
and acting dean of Cornell University Medical Col¬ 
lege, New York, died on December 23 in his sixty- 
fourth year. 

Dr. William Pitt Durfkk, emeritus professor of 
mathematics and emeritus dean of Hobart College, 
died on December 17 at the age of eighty-six years. 

The death is announced of Dr. Filippo Bottazzi, 
professor emeritus of physiology at the University of 
Naples. Dr. Bottazzi was president of the fourteenth 
International Congress of Physiology which was held 
in Rome from August 29 to September .3, 1932. 

Nature reports the death on November 12, at the 
age of eighty-four years, of Dr. E. S. Bcaven, the 
agricultural botanist and plant breeder. 

A BRONZE plaque has been hung in the main build¬ 
ing of the University of Texas School of Medicine, 
Galveston, in memory of the late Dr. Meyer Bodansky, 
who at the time of his death in June was professor of 
pathologic cliemistry at the university. He had been 
a member of the faculty since 1919. 

It is reported in the Journal of the American Medi¬ 
cal Association that a bronze statue of the late Drs. 
William J. and Charles H. Mayo in their surgical 
gowns will be the central point of interest of the Mayo 
Memorial Shrine to be erected in Rochester by resi¬ 
dents of the city and Olmatead County. It will be 
placed on a granite base before a granite background 
in the central open space of an amphitheater, sym¬ 
bolic of operating rooms. The shrine, designed by 
James Earle Fraser, New York sculptor, will be 
separate from that being planned by the Minnesota 
Memorial Commission. This ooramisaion was ap- 
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pointed by Governor Stassen late in 1940 to etndy 
the establishment of a $250,000 fund for a memorial 
to the Mayos. State Senator William B. Richardson, 


Roehester, is chairman of the commission, whidi is 
composed of seventeen representative citkens of Min¬ 
nesota. 


SCIENTIFIC EVENTS 


AN INDUCTION ACCELERATOR 

The University of Illinois announces that it has 
arranged for the installation of a machine which 
opens new fields for scientific exploration and which, 
as a super x-ray, has important possibilities in medi¬ 
cine, industry and national defense. 

It was invented by Dr. Donald W. Kerst, of the 
department of physics. The machine is the second of 
its kind, and is ten times as powerful as tlie first 
machine, which was built a year ago. Dr. Kerst was 
given leave of absence to enable him to superintend 
its construction at the laboratories of the General 
Electric Company in Schenectady, N. Y. 

The machine is called an induction accelerator. It 
accelerates electrons to an energy of twenty million 
volts and also emits x-rays of this power. This radia¬ 
tion exceeds that from the existing supply of radium. 
The x-ray radiation is twenty times as powerful as 
the x-ray machines now used in hospitals and fac¬ 
tories, The machine will be installed at the univer¬ 
sity in the new Abbott power plant. 

With the induction accelerator, electrons are accel¬ 
erated to a speed nearly that of light—186,000 miles 
a second. 

Dr. W. D. Coolidge, director of the laboratories of 
the General Electric Company, points out that the in¬ 
duction accelerator provides an important new tool 
for fundamental research. His statement reads; 

Hitherto, experiments with high velocity electron beams 
have not kept pace with experiments done with positive 
ions from the cyclotron. The cyclotron can not accelerate 
electrons, and previous devices able to do so have seemed 
to reach a practical limit at something like one fourth 
the energy output of the new induction accelerator built 
in the General Electric laboratories for the University of 
Illinois. 

The induction accelerator soems to have no limit. Ap¬ 
parently its effective voltage can be increased indefinitely. 
It works not by applying the entire voltage at once, but 
by building up the speed throughout all revolutions. 

It is announced that plans are now being consid¬ 
ered for an induction accelerator to create 100- or 200- 
mUlion volts energy. 

THE NATIONAL INVENTORS COUNCIL 

Regent short-wave broadcasts from Europe and 
American responses thereto have centered attention 
upon the part which inventions are playing in the 
present wax. 


In response to this movement, Dr. William B. Cool¬ 
idge, of the National Inventors Council of the De¬ 
partment of Commerce, stated that the council has 
already examined more than 36,000 inventions and 
suggestions during the past year, and that of those 
examined, several were of extreme import and might 
possibly affect modern warfare. 

The inventions referred to include only those which 
have been received by the Inventors Council. Wlien 
consideration is given to the work and achievements 
of the Office of Scientific Research and Development 
and of other Government agencies engaged in defense 
research and development work, it is apparent that 
the nation^B inventive genius is contributing its share 
to the defense effort. 

Lists have been made available by the War Depart¬ 
ment suggesting fields in which new ideas would be 
welcome. Among these are: 

Hydrocarbon vapors as an explosive. 

Rocket-propollod projectiles. 

Air, centrifugal and oloctromagnet guns. 

Automatic mines for land and sea. 

Searchlights, mobile landing-field flood lighting. 

Special automotive equipment for simplifying servicing 
of motor vehicles and aircraft, and improved motor¬ 
ised repair shop equipment. 

Improved tank design. 

Better aircraft brakes. 

Light, protective armored clothing. 

Improved automatic anti-aircraft guns and small arms. 

Aircraft catapults and retarding device. 

Ice-prevention devices. 

Refueling equipment. 

Remote-controlled aerial and. marine torpedoes, land 
vehicles and ships, and remote control for other com¬ 
bat weapons. 

Improved gun- and bomb-sights, optical and otherwltB. 

THE NATIONAL ROSTER OP SCIENTIFIC 
AND SPECIALIZED PERSONNEL 

The foliowmg statement has been received ftom 
the National Roster: 

The National Roster of Scientific and Bpeeialked 
Personnel is now conducting a survey of the senior 
and graduate students of ohmnistry and chemical en¬ 
gineering in the universities of the country. Jt is 
urged that all persona with training in thk or any 
other scientific or professional field register vriiii the 
National Roster as soon as possible^ 

The registers of this organixatloni contraihg the 
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names of the seientifle and professional individuals 
of the nation, are of the utmost importance in our 
present crisis. They most be replenished and kept 
current in order that there will always be a supply of 
trained men and women to handle any situation or 
carry on any research which is essential to our war 
effort. Registering with the National Roster is one 
way in which the trained individual can do his part 
There may never arise an occasion where an individ¬ 
ual would be asked by the (Government to serve. On 
the other hand, there may be a time when persona with 
certain skills will be vital to the welfare of the nation 
either as full-time workers, part-time workers, or 
as consultants. Nothing has ever been lost through 
preparedness. Therefore, it is again urged that all 
with special training register immediately with the 
National Roster of Scientific and Specialized Person¬ 
nel at Washington, D. C, This can be accomplished 
by writing to the National Roster of Scientific and 
Specialized Personnel in Washington, asking for nec¬ 
essary blanks. Also the required forms are being 
distributed to senior classmen in the country's col¬ 
leges and universities. 

THE LUCIUS N. LITTAUER FUND OF NEW 
YORK UNIVERSITY 

New York Universitt has received nearly a quar¬ 
ter million dollars from Lucius N. Littauer, The 
gift will be used to establish ^*The Lucius N. Littauer 
Fund” in the College of Medicine* The income will 
be expended, as Mr. Littauer designated, ^*for researd) 
in psychiatry, neurology and related Helds, in order to 
increase and diffuse knowledge of the biological and 
other factors which influence thought and conduct; 
and thereby to prevent and correct abnormal human 
behavior through experimental and clinical ap¬ 
proaches.” 

A statement made by Chancellor Harry Woodbum 
Chase in regard to the gift, reads: 

A fair yet liberal part of the income will be devoted to 
fellowships for graduate students in medicine of superior 
ability, to be known as ‘^Littauer Fellows,*' to be 
trained to practice psychiatry and those branches of med¬ 
ical science concerned with the activities of the mind and 
factors influencing it, ^eroby recruiting physicians spe¬ 
cially devoted to the conservation and restoration of men¬ 
tal health. 

We have a very deep appreciation of this generous 
gift by Mr. Idttauer. For many years he has been inter¬ 
ested Ih our College of Medicine and has given generously 
toward tlm support of special projects. This larger gift, 
oomi]s^ at mmh a time, is heartening indeed. It is the 
fljret substantial gift wMch has been made to any univor- 
sify sincis our entry into the war and I can but see in it 
Witness of the fact that intelligent and far¬ 


sighted citizens will not falter in their support of the 
purposes of higher education through this emergency. 

Mr* Littauer had previously given the university 
nearly $120,000 for research on the prevention and 
cure of pneumonia; on venereal diseases, and for 
scholarships and fellowships in the College of Medi¬ 
cine, Washington Square College of Arts and Science, 
the College of Dentistry and other divisions of the 
university. 

Mr. Littauer, president of the Gloversville Knitting 
Company and Fonda Glove Lining Company, is a 
former member of Congress from New York, and 
from 1912 to 1914 was a Regent of the University of 
the State of New York. 

THE OBSERVATORY OF THE BUHL 
PLANETARIUM 

The Buhl Planetarium and Institute of Popular 
Science at Pittsburgh opened its new $30,000 People’s 
Observatory on November 19. According to Museum 
News, the observatory is on the third floor of the 
planetarium, in tw^o rooms separated from each other 
by a glass partition. The outer room, open to the 
air, contains the objective lens and mirror of a sidero- 
slat telescope; the inner room, kept at constant 72- 
degree temperature, contains the eyepiece and con¬ 
trols of the telescope. The objective lens, 10 inches 
in diameter, was made of glass imported from Europe 
and ground in America. There are six eyepieces rang¬ 
ing from 65 power to 490 power. A 12-foot horizon¬ 
tal steel tube supports the lens system and keeps out 
stray light. All this part of the telescope remains 
stationary. The image of the star or planet being ob¬ 
served is reflected to the lens by an aluminum-coated 
pyrei mirror 18 inches in diameter which can be set 
to follow automatically the movement of the celestial 
object. Nine electric motors power the control ap¬ 
paratus, which can direct the min’or to any part of 
the sky. The apparatus can oven be set to find auto¬ 
matically the object wanted: the observer determines 
from a guidebook the celestial latitude and longitude 
of the object, sets the controls for that location, and 
starts the mirror moving; when the mirror stops the 
desired image appears in the eyepiece and a press on 
a button makes the mirror follow the movement of 
the object automatically. The observer stands or sits 
in a normal position and looks through the always 
horizontal apparatus; the mirror does all the adjust¬ 
ing. A recorded voice tells the spectator the story 
of the object being observed. The telosoope was built 
by Ibe Gaertner Scientific Corporation of Chicago. 

Tte dedicatory address was delivered by Dr. Har¬ 
low Shapley, director of the Harvard College Obser- 
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vatory. Other addresses were made by William 'S. 
Linderman, president of the Buhl Foundation; 
Charles L. Lewis, director of the foundation and pres¬ 
ident of the planetarium, and Arthur L. Draper, di¬ 
rector of the planetarium. The dedicatory program 
included a radio program by Dr, Shapley and Mr. 
Draper; a showing of the exhibit, ‘^Can America Be 
Bombed r* from the Science Museum of the Saint 
Paul Institute, and a preview of a new sky show, 
“Bombers by Starlight,” depicting by special appa¬ 
ratus, designed by the planetarium staff, the balloon 
barrage, blackout, llres started by bomba, glider and 
parachute attacks, and masses of aircraft overhead, 
with realistic sound effects recorded in London a»id 
Dover. 

THE LIBRARY OF THE MARINE BIOLOG¬ 
ICAL LABORATORY AT WOODS HOLE 

The Carnegie Corporation of New York has re¬ 
cently granted to the Marine Biological Laboratory 
the sum of $25,000 to be used primarily to complete 
various back sets of journals and to add to its collec¬ 
tion of books, particularly those which may be termed 
“classics” in biology and allied sciences. By means of 
this gift, the library, already notable for its period¬ 
icals, books and reprints, wull presently be able to 
provide investigators with complete runs of all the 
important biological journals, and of many covering 
chemistry, physics, paleontology, radiology, medicine 
and other sciences allied to biology. 

During recent years the library has enjoyed rapid 
growth. In 1920 the number of serials received was 
153; now it is 1,257. The collection of reprints has 
increased from 8,500 to 120,000. So great was the 
expansion that the stack space provided in the build¬ 
ing erected in 1925, and supposedly adequate for 
many years, was completely filled in 1940. At that 
time, the Rockefeller Foundation provided funds for 
a much-needed addition. The building, which more 
than doubles the original spac^, was quickly com¬ 
pleted, and the serials and reprints were sprend out 
in their more adequate quarters before the summer 
session of 1941. Every effort has been mode to enable 
the reader to find for himself the volume that he 
wants. The journals are arranged in alphabetical 
order, and the reprints filed under the author's name. 
A complete bibliography of the author is thus in¬ 
stantly available. Commodious and well-lighted tables 
are conveniently located on each of the stack tiers in 
tlie new wing. 

The library is in constant use, day and night, by 
those who are carrying on active research, and b^ian 
increasing number of tliosc who come for the Aole 
purpose of consulting biological literature. Thato 


to the generosity of the Carnegie and Rockefeller 
Foundations, which have in former years greatly 
helped tlm Marine Biological liaboratory, the library 
is now adequately housed, and is enabled to increase 
its usefulness to the investigator, 

THE MEDICAL MUSEUM OF THE ROCHES¬ 
TER ACADEMY OF MEDICINE 

AcooBDiKa to the Journal of the American Medical 
Association, the Rochester Academy of Medicine 
redodicated its medical museum to Dr. John R. Wil¬ 
liams, chairman of the museum commission, on No¬ 
vember 16. A reception to guests opened the pro¬ 
gram and speakers included Dr. William J. Merle 
Scott, president of the academy; Dr. George II. 
Whi])ple, professor of pathology and deun, Univer¬ 
sity of Rochester School of Medicine and Dentistry; 
Dr. Walter B. Cannon, George Higginaou professor 
of physiology and head of the department, Harvard 
Medical School, and Dr. Williams. The museum and 
auditorium are located in a new wing adjoining 
the academy, which was the gift in 1938 of the 
daughters of E. P. Lyon, in memory of their parents. 
A feature of the medical uniseum is a memorial frieze 
in which is recognized the fundamental contributions 
made by twenty-four North American scientific men 
in the past hundred and fifty years. Those honored 
in the frieze arc: Dr. Benjamin Rush, Philadelphia; 
Dr. William Beaumont, St. Louis; Dr. Crawford W. 
Long, Athens, Qa.; Dr. William T. G. Morton, New 
York; Dr. Oliver Wendell Holmes, Cambridge, Mass.; 
Dr. Ephraim McDowell, Danville, Ky.; Dr. Silas 
Weir Mitchell, Philadelphia; Dr. Edward L, Trudeau, 
Saranac Lake, N. Y.; Dr. Theobald Smith, Princeton, 
N. J.; Dr. Howard T. Ricketts, Chicago; Dr, Hans 
Zinsser, Boston; Dr. Harvey Cushing, New Haven, 
Conn.; Lafayette B. Mendel, New Haven, Conn,; 
Elmer V. McCollum, Baltimore; Dr, William C. 
Gorgna, Washington, D. C.; Dr. Walter Reed, Wash¬ 
ington, D. C.; Dr. Abraham Jacobi, New York; Dr. 
William Osier, Oxford, England; Dr. Walter B. Can¬ 
non, Boston; Dr, James B. Herrick, Chicago; Dr* 
Frederick Q. Banting, Toronto; Dr. Charles H. Best, 
Toronto; Dr. George R. Minot, Boston, and Dr. 
Whipple. 

Another feature is a mural in which is portrayed 
the contributions of medicine to modem civilization* 
There are in the museum twenty-three glass cases of 
priceless memorabilia. In 1936 the medical museum 
of the Rochester Academy of Medicine was organized 
as a division of the Rochester Museum of Arts and 
Sciences. 
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SCIENTIFIC NOTES AND NEWS 


Members of the American Association for the Ad¬ 
vancement of Science and of the Associated Scientific 
Societies meeting this week at Dallas under the presi¬ 
dency of Dr. Irving Langmuir, of the General Electric 
Company, were addressed on Monday evening by Dr. 
Albert F. Blakeslee, the retiring president, whose ad¬ 
dress appears in this issue of Science. Others of the 
more important addresses and papjera presented at the 
meeting will be published in ensuing weeks. Dr. F. 
R. Moulton, the permanent secretary, expects to con¬ 
tribute an account of the meeting to the issue of 
SciENOK of February 6, all the space of that number 
being reserved for it. 

pREsroENT E. 0. Lovett, of the Rice Institute, for¬ 
merly professor of mathematics and astronomy at 
Princeton University, has retired with the title piresi- 
dent emeritus at the age of seventy years. 

Yice-President Wallace, on behalf of President 
Roosevelt, presented on December 17 the 1940 Collier 
Aviation Trophy jointly to Dr. Sanford A. Moss, 
engineer of the General Electric Company, and to 
the Army Air Corps, for ‘‘outstanding success*' in 
developing the tiirbo-supiercharger, an engine device 
which makes possible high altitude flying. 

The J(/umaJ of the American Medical Asaociati<m 
reports that Dr. Edwai'd H. Juers, of Red Wing, 
Minn., recently received the annual medal of the 
Southern Minnesota Medical Association for his 
paper on epiploitis. The medal is given to the 
author of the paper consider(‘d best on the program 
of the annual meeting. The medal for a case history 
presented on the annual program was awarded to 
Dr. Peter E. Ilermanson, of Hendricks, wh<^se re¬ 
port dealt with a case of pregnancy occurring out¬ 
side of the uterus. 

The first Charles Chree medal and prize of the 
Physical Society of London has been awarded to Pro¬ 
fessor Sydney Chapman, of the Imperial College of 
Science and Tochn()logy, 

E. A. Holbrook, dean of the Schools of Engineer¬ 
ing and Mines at the University of Pittsburgh, was 
elected at the Pittsburgh meeting president of the 
National Society of Professional Engineers, succeed¬ 
ing John H. Beretta, of San Antonio, Texas. Other 
officers elected were Samuel I, Sacks, Philadelphia; 
Alfred E. Roche, Troy; William R. W(dfo, Muskogee, 
Okla., and Joseph H. Morgan, Urbana, Ill,, vice-presi- 
denta, and Colonel Walter L. Simpson, Army Engi¬ 
neering Corps, treamrer. 

The Bulletin of the American Matliematioal Society 
reporla that Associate Professor R* V. Churchill, of 


the University of Michigan, is on leave of absence for 
the first semester of 1941-42 and is visiting lecturer at 
the University of Wisconsin. Assistant Professor C. 
H. Fischer, of Wayne University, is this year visiting 
assistant professor of mathematics at the University 
of Michigan. 

Db. George L. Graham, of the Rockefeller Institute 
for Medical Research, Princeton, N. J., on December 
18 addressed the Zoology-Entomology Seminar of 
Kansas State College on “Biological Studies with the 
Nematode A^trongyloidea ratti/^ 

Dr. Wai/ter L. Palmer^ professor of medicine of 
the School of Medicine of the University of Chicago, 
delivered on DecernIjer 3 the fifty-fourth Thomas 
Dent Mutter Lectun* before the College of Physicians 
of Philadelphia. Ilis subject was “The Role of Acid 
Gastric Juice in Gastric and Duodenal Ulceration.** 

Dr. Kendall B. Corbik, associate professor of 
anatomy, histology and embryology at the College of 
Medicine of the University of Tennessee, has been ap¬ 
pointed chief of the division of anatomy, histology 
and erabryolog\' and acting head of the department of 
anatomy. He succeeds the late Dr. August H. Wit¬ 
tenberg, who also served iis professor of anatomy at 
the school. 

Dr. Thomas D. S pet del-, editor of The Journal of 
Dental Education and formerly of the Iowa Stiite 
University, has joined the faculty of the School of 
Dentistry of Indiana University. 

Dr. Carl A. Natj, formerly director of the Texas 
Division of Indus trial Hygiene, has become professor 
of physiology and preventive medteiue and head of 
tlic department at the School of Medicine of the Uni¬ 
versity of Texas. 

Dr. George F . Forster, assistant chief of the Di¬ 
vision of Laboratories in the Illinois Department of 
Public Health, has been appointed assoeiatc professor 
of bacteriology in the Tioyolu University School of 
Medicine, 

Dr. Charles Rat, Jr., researcli follow of the 
Blandy Experimental Farm, has been appointed 
geneticist at the Central Fibre Corporation, Pisgah 
Forest, N. C, Dr. Ray baa been awarded the second 
prize by the Walker Prize Committee for his paper 
on “Cytologicul and Genetic Studies on the Flax 
Genus, Linuni/^ 

Harry L. Erliohkr, vice-president of the General 
Electric Company in charge of purchasing activities, 
has been named a member of the Defense Industries 
Advisory Committee of the Copper and Zinc Indus- 



16 


sciEms 


VoL. 95, N<k zm 


tries, a division of the Office of Production Manage¬ 
ment. 

Dkan Harvey, niateriolB engineer, Engineering 
Laboratories and Standards Department, Westing- 
bouse Electric and Manufacturing Company, is serv¬ 
ing on a part-time basis on loon from his company 
as consultant in the Speciiicatioiis Branch of the Bu¬ 
reau of Industrial Conservation, his services having 
been requested by the director of the bureau, Lessing 
Roscnwald. 

Emeritus Professor Ralph Stockman has been 
elected a vice-president and Professor E. W. H. 
Oruioksbank and Sir J. Donald Pollock have been 
made members of the council of the Royal Society of 
Edinburgh. 

The Ohio State University Monthly reports that 
Dr. N. Paul HufLson, chairman of the department of 
bacteriology, has returned to the university after a 
yearns leave of absence spent in Jjondon os a repre¬ 
sentative of the Rockefeller Foundation, in a collab¬ 
orative scheme with the British to distribute influenza 
vaccine. He was associated there with the National 
Institute of Medical Research, Hampstead. 

Senor G. a. Jokquera, professor of agricultural 
chemistry in the School of Chemical Engineering, 
University of Concepcion, Chile, is spending the aca¬ 
demic year 1041-42 at the Oregon State College os a 
Phi Beta Kappa fellow. He is engaged in work lead¬ 
ing to an advanced degree in chemistry and chemical 
engineering. 

Major Thomas Coulson, director of public rela¬ 
tions of the Franklin Institute, will address a public 
meeting of the Philadelphia Branch of the American 
Association of Scientifle Workers on January 16 at 
8:15 V.M. His subject will be ‘*The Franklin Insti¬ 
tute, Its Purposes, Achievements and Problems.” 

Matthew W. Stirling, chief of the U. S. Bureau 
of American Ethnology at the Smithsonian Institu¬ 
tion, delivered on November 27 before the Washing¬ 
ton Academy of Sciences on illustrated address en¬ 
titled “Treasure Trove of Mexican Archeology.” 

Dr. William Seifriz, professor of botany at the 
University of Pennsylvania, lectured on December 2 
before the Torrey Botanical Club at the Att}erican 
Museum of Natural History, New York. His subject 
was “Recent Advances in the Study of Protoplasm,” 

Dr. Karl F. Meyer, of the George Williams Hooper 
Foundation for Medical Research, University of Cali* 
foniia, San Francisco, gave an address before the 
Minnesota Pathological Society on December 16. He 
spoke on “The Animal Kingdom, a Reservoir of In¬ 
fection.” The society was addressed on November 


18 by Dr, Melvin H. Kniaely, Chicago, on “Effects of 
Plasmodium Malariae on the Blood Vascular Syst^.” 

The twenty-fourth annual meeting of the American 
Society of Mammalogists will be held at the American 
Museum of Natural History, New York City, from 
Tuesday, March 31, to Saturday, April 4. Titles of 
papers for presentation at the meeting must bo in the 
hands of the corresponding secretary of the society. 
Emmet T. Hooper, of the Museum of Zoology of the 
University of Michigan, before March 1, Those sub¬ 
mitting titles should include an abstract of the paper, 
the time required for presentation and the projection 
apparatus needed. Further details regarding the meet¬ 
ing may be obtained from the corresponding secretary 
or from the local committee on arrangementa; H. C. 
Raven, chairman, Edwin H. Colbert, John Eric Hill 
and Claude Leister, of the American Museum of Nat¬ 
ural History, New York. 

A FORUM sponsored by the New York branch of the 
American Association of Scientific Workers on Ve¬ 
nereal Disease Problems in the Army and Civilian De¬ 
fense Areas will be held on January 7 at 8: 15 P.M, 
at the Men’s Faculty Club, Columbia University. The 
speakers will be Lieutenant Colonel Edward H. Marsh, 
Office of the Surgeon, 2nd Corps Area, U. S. Army, 
and Dr. Roger E. Heering, P. A. Surgeon, U, S. Pub¬ 
lic Health Service, District No. 1. Dr. Ernst P, Boas, 
assistant professor of clinical medicine, College of 
Physicians and Surgeons, Columbia University, will 
act as chairman. 

The American Congress on Obstetrics and Gyne¬ 
cology will be held in St. Louis from April 6 to 10, 
The committee sponsoring the congress has attempted 
to unite the efforts of voluntary and other agencies to 
carry out plans for the care of women and children. 
The directors believe that, notwithstanding the war 
situation, the congress should be held at the stated 
time. Inquiries may be addressed to the central office, 
650 Rash St, Chicago, Ill. 

During the first year of the war, the British Genet- 
ieal Society, which has a membership of 146, held only 
its annual meeting. From the summer of 1941 it has 
resumed its normal activities. Two successful meet¬ 
ings have been held at the Rothamsted Experimental 
Station and at Oxford. On each occasion papers were 
read and a considerable series of exhibits were demon¬ 
strated. Although winter meetings are still impos¬ 
sible, it is hoped to commence a full program next 
year with a meeting in the early spring. The present 
officers of the society are; PreMenf, R. A. Fisher; 
Vice-presidents, C. D. Darlington, J, S. Huxley; B. N- 
Salaman; Treasurer^ E. R. Saunders; Secretaries, "K, 
Mather, B. B. Ford. 



jAKFJO&T 1042 


SCIENCE 


17 


Tbs NatioiUbl Live Stock and Meat Board wiU place 
l^rants and establish fellowships through the Na¬ 
tional Research Council for the purpose of increasing 
the present knowledge of nutrition. The grants may 
be made either for fundamental or for clinical re¬ 
search on the nutritional properties of meat, meat 
products and animal fats, and the importance of 
these nutrients to human health and welfare. This 
fund will become available on July 1. Applications 
will be received until March 1. Application blanks 
may be obtained from the Division of Biology and 
Agriculture, the National Research Council, 2101 
Constitution Avenue, Washington, D. C. In addi¬ 
tion to a statement of the problem and research 
plan or program, the committee in charge desires in¬ 
formation regarding the method of attack proposed, 
the institutional support which will be given the in¬ 
vestigation and the uses to be made of the sum re¬ 
quested. No part of a grant may be used by the 
recipient institution for administrative expenses. 

The Graduate School of the University of Illinois 
has established four research fellowships in the fields 
of medicine and dentistry in Chicago at a stipend of 
$1,200 per year. Fellows are eligible for reappoint¬ 
ment in competition with the new applicants. Candi¬ 
dates for these fellowships must have completed a 
training of not less than eight years beyond high- 
school graduation. Formal application blanks may 
be secured from the Secretarj’^ of the Committee on 
Graduate Work in Medicine and Dentistry, 1853 W. 
Polk Street, Chicago, Illinois. 

The General Education Board of New York City 
has granted $63,750 to the Louisiana State University 
for the use of the department of forestry. Of this 
amount $23,750 will be used for equipment and $30,- 
000 for research, the latter to be expended over a 
period of three years and to be paid to the university 
semi-annually* The grant will provide funds for com¬ 
pleting the equipment of three utilization laboratories 
and it is said will give the unit ^^the most complete 
utilization equipment, both for teaching and research, 
of any forestry school in the South.” It is planned 


to study forest land tenure and the effect of such 
tenure on forestry practices. 

Paul Kollsman, of Greenwich, Conn., the aircraft 
instrument inventor, has established a fund of $65,- 
000 to endow a library for lending aeronautical books 
to students of aviation. 

Nature states that under the will of Alfred Cor¬ 
ner, London, who died in 1034, the university has re¬ 
ceived £1,440 for the purposes of the Cambridge Uni¬ 
versity Biochemical Laboratory. The full value of 
the be<iucst, of which this is an instalment, may ap- 
proadi £1,800. 

The Hungarian Ministry of Internal Affairs has 
established at Budapest a new institute for research 
in proper feeding. The building and equipment are 
modem and will accommodate two hundred country 
doctors, who will attend courses in the science of nu¬ 
trition. The staff of the institute comprises clinicians, 
chemical experts, economists and financial exports. 

The Imperial Agricultural Bureaux, Aberystwyth, 
Wales, has decided that for the sake of increased 
efficiency and economy, all work connocied with sub¬ 
scriptions, sales and distribution of the journals and 
other publications of the majority of the bureaux 
should now be centered in one office. For this pur¬ 
pose, a Central Sales Branch has been organized, with 
its offices at the Agricultural Research Building, Pen- 
glais, Aberystwyth. In future all correspondence 
dealing with sales and distribution should, with the 
exceptions noted below, be so addressed. Correspon¬ 
dence on aU other matters must still be addressed to 
the deputy director of the bureau in question. The 
only publications not dealt with by the Central Sales 
Branch are those of the Imperial Institute of Ento¬ 
mology (The Assistant Director, Imperial Institute of 
Entomology, 41 Queen’s Gate, London, B.W.7) and 
tlie Imperial Mycological Institute (Director, Imperial 
Myeological Institute, Ferry Lane, Kew, Surrey), and 
Nutrition Abstracts and Reviews (Secretary, Imperial 
Bureau of Animal Nutrition, Rowett Institute, Bucks- 
bum, Aberdeen). 


DISCUSSION 


SYMBOLS FOR HUMAN GENES 

STAKttABntiSAXiON of fitymbols for human genes has 
desirable aspects, as Dr. Strandskov' suggests. An 
International Committee for the symbolizing of genes 
and ehromoBome aberrations in all genetic work met 
m Lonicbn in August, 1930, and drew up certain rules 
wkieh have been published.^ The committee also had 

* 0/ Sereda hi 27* 1940. 


under consideration the definition of all genetieal 
terms, but owing to the war that work has not been 
completed. The Committee on Mouse Genetics No¬ 
menclature has also published a report.* The symbols 
recommended in these reports are not quite the same 
as those which Dr. Strandskov advocates. For in¬ 
stance, 4- is used as a superscript to the symbol for 
the type. 

s jmir. of Eertd,, 31: 506, 1940. 
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These syrnbola are at least in part applicable to 
human genetics, but they were drawn up with the 
needs of experimental genetics particularly in view; 
and it would be unwise to try to hasten their adoption 
in human genetics except where their use would help 
to clarify a particular genetical situation. While 
there are groups of human alleles which might with 
advantage receive this symbolization, there are many 
more where the question of allelomorphism is by no 
means settled, so that the bulk of such cases must 
await fuller knowledge. 

While it is generally agreed that the AB blood 
groups are alleles, yet I think the choice of the blood 
groups as a field to whicli the new nomenclature should 
be applied was particularly unfortunate. In the first 
place, the final form which blood group genetics may 
take is by no means certain; for instance, as regards 
the nature of the 0 and the relations of the A^, Ag, A^ 
and Bi, B 2 , B 3 sub-groups. This can perhaps be most 
clearly seen by consulting, for example, the recent 
paper of Hirszfeld and Kostuch.* 

A decade ago anthropologists and serologists 
adopted internationally the symbols 0, A, B, AB for 
the four human blood groups. These are preferable 
to the I, II, III, IV schemes of Moss and of Jansky, 
which x>*irtly conflict with each other and have been 
the source of serious and even fatal errors in con¬ 
nection with blood transfusion in hospitals. The med¬ 
ical profession appears to be gradually giving up this 
number system and adopting the safer and better ABO 
system, which is sufliciently genetical for their pur¬ 
poses. It can not be expected that medical practi¬ 
tioners and anthmpologists will have an expert knowl¬ 
edge of genetics, although a general knowledge is of 
course highly desirable. 

Geneticists should therefore endeavor to hasten the 
spread of the ABO system in medical circles. The 
adoption by geneticists of a new and obscure set of 
symbols lor the blood groups would defeat this end 
and make their papers on the subject unintelligible to 
the anthropologists and medical men, for whom the 
genetical aspects of blood group work should have the 
greatest appeal. 

R. RtroGLES Gates 

Untvebsity or LoNnoN, 

King's College, and Mawne 
Biological Laboratory, 

Woods Hole, Mass. 

SOME FIELD OBSERVATIONS BEARING 
ON THE ORIGIN OF THE MORRISON 
"GASTROLITHS” 

Despite numerous finds of genuine gastroliths in 
association with remains of fossil vertebrates, a causal 

^ Vfher das Wesen der Blutgmppe 0. Kim. Wochenschr.. 
17: 1047-Bl, 1988. 


relationship between the dinosaurs and so-called “go- 

zard-stones” of the Morrison formation remains 
doubtful. The origin of these brilliantly colored and 
highly polished stones has been speculated upon by 
numerous observers and opinion has been divided 
among various theories, not the least attractive and 
popular of whiiih attributes the polish to the mechan¬ 
ical and chemical action of dinosaurian digestion. 

Recent field work, sponsored by the William Berry¬ 
man Scott Research Fund, on the larger problems of 
Mort’ifton stratigraphy over extensive areas in Utah, 
Colorado and southern Wyoming has brought out sev¬ 
eral facts regarding the distribution and occurrence of 
these stones wfiich may be significant: 

(fl) Within the Morrison the association of dinosaur 
remains and '‘gastroliths'* soems entirely fortuitous. 
Where tremendous quantities of fossil bones arcs found as 
at the Dinowiur National Monument, near Jensen, Utah; 
at the Malcolm Lloyd Jr. quarry near Cleveland, Utah, 
and at th(s Como Bluff and Bono Cabin quarries in south* 
ern Wyoming there is no unusual concentration of “gaa- 
troliths." In fact, during recent excavations at the 
Lloyd quarry not a single stomach-Btone was found 
among the remains of a dozen or more dinosaurs, includ¬ 
ing Antrodcm^is, Coratosaurus, Stegosaurus, Omitholestos, 
Camptosaurus and two large snuropods. Furthermore, 
great quantities of “gastroliths" may occur, constituting 
at places a veritable conglomerate, without fossil bones 
being in evidence. 

(6) In the Colorado Plateau the “gastroliths" occur 
only in the upper portion of the Morrison in bods which 
are relatively barren of fossils and which show some 
lithic differences from the underlying fossiliferoua por¬ 
tion of that formation. “Gastroliths" ore found most 
abundantly in thin zones or “stringers" near the base of 
this upper unit. The rock types making up the ' ‘ gastro¬ 
liths" are identical with those found in a persistent but 
thin conglomerate between the two units just mentioned 
and the inforonee seems logical that regardless of the 
origin of their polish the stones wore derived from the 
same source as the conglomerate or from the conglomerate 
itsolf. 

(o) The distribution of the “gastroliths" is by no 
means coextensive with the Morrison formation os none 
were found in that formation south of a line running 
roughly from the Henry Mountains, Utah, to the Black 
Canyon of the Gunnison River in Colorado. Likewiso a 
hurried search failed to reveal any east of the Front 
Range. The geographical distribution seems to coincido 
quite closely with that of the conglomerate noted above. 
Dinosaur bones, however, are present in the usual num¬ 
bers in regions where ^ ‘ gastroliths'' are absent. 

The facts listed above, in conjunction with others 
apparent from a close comparison of the ”gastro- 
liths’^ of the Morrison with undoubted stomaoh^ctones, 
seem unfavorable to the dinosaur hypothesis, but it is 
admitted that there are many peeitliar facts of dis¬ 
tribution which are difficult to explain by any theory* 
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The field relationships suggest that the ^^gastroliths” 
were originally stream or pediment gravels and that 
the high polish was superimposed by the action of 
wind-blown dust upon surfaces already smoothed and 
rounded by other agencies. It should be noted that 
the Morrison shales are highly bentonitic and must 
have contained a high proportion of sharp, volcanic, 
glass shards which would have been very potent abra¬ 
sives at the time of deposition. The stones prob¬ 
ably accumulated by deflation in the same manner as 
modem “desert armor” and the bright coloration may 
be due to prolonged exposure to weathering. The 
lack of faceting, cose hardening and pitting is by no 
means a fatal objection as these seem to result from 
local and specialized conditions and do not always 
accompany wind erosion. 

Until a connection between the dinosaurs and these 
highly polished stones is proved it seems advisable 
to abandon the term “gastroliths” in favor of sonie 
non-committal designation. The term “Morrison 
stones” may be used in a sense analogous to the 
“Gobi stones” of the Asiatic Irdin Manha formation, 
the two occurrences being in many ways similar. 

W. Lbuc Stokks 

Bzpahtmsnt or Gboloqv, 

Peinceton Univeesity 

THE SMYRNA FIG IN CALIFORNIA 

In Science (94: 339), it is stated that Dr. Gustav 
Risen introduced the Smyrna fig into Califoritia. This 
is an error* Cuttings from Smyrna were brought 
into California at the instance of G. P. Rixford, in 
1880 , and also in much earlier years, perhaps in the 
1850's, by other persons of whom there is no record. 
None of these trees matured fruit, which led Dr. Risen 
to beUevG the failure was due to lack of pollination 
(caprification), a surmise confirmed by an experiment 
in artificial pollination first made by George C. Itoed- 
ing at Fresno in 1890. Pollen from a caprifig tree 


was inserted with a goose quill in young figs of a 
Smyrna tree. The figs matured and became fully ripe. 
Risen himself, in 1895, carried pollen from caprifigs, 
in a sealed glass container, to Smyrna fig trees two 
hundred miles distant in the upper San Joaquin Val¬ 
ley in Kem County and pollinated young figs. This 
experiment proved completely the need of caprifica¬ 
tion. In the course of time Risen and his former 
associate, Mr. Roeding, interested the United States 
Department of Agriculture in the problem and 
through the department's agents a colony of the blas- 
tophaga wasp was sent from Algiers to California in 
1898. The introduction of the wasp proved successful 
and the growing of Smyrna figs was soon established 
on a coraiuorcitil basis. Blastophngae had been pre¬ 
viously introduced by fig growers but apparently were 
a failticre. 

Eisen^s monograph on the biology of the fig^ may 
bo considered classical and is still consulted by stu¬ 
dents and by horticulturists. 

Wirj.18 Linn Jepbon 

University op California 

AEDES AEGYPTI LINNAEUS, THE YELLOW 
FEVER MOSQUITO, IN CENTRAL 
MISSOURI 

Late in September mosquito larvae were found in a 
small aquarium in the office of the State Health Com¬ 
missioner. These were taken to the Laboratory of 
the State Department of Health where, on October 4, 
1941, an adult emerged that proved to be of this 
species. 

This location, Jefferson City, is near the center of 
the state, about 38.6 degrees nortli latitude, and prob¬ 
ably is the “fartherest north” for the species in Mis¬ 
souri. 

C, F. Adams 

Missouri State Department of Health, 

Jefferson City 


QUOTATIONS 


THE WORK OF THE ROCKEFELLER 
FOUNDATION IN BRAZIL 

The twenty-fifth anniversary of the beginning of 
the work of the International Health Board of the 
Rockefeller Foundation in Brazil has been enthusi¬ 
astically commemorated* Besides articles in news- 
papeirs and in medical magazines, some medical asso¬ 
ciations have held special meetings to honor that hu- 
institution. The most brilliant of these 
meetings was one promoted by the oldest medical 
association of Brazil, the National Academy of Medi- 
ciiie. Under the chairmanship of Professor Aloysio 
de Castro of the University of Rio de Janeiro Med¬ 


ical School the academy held a crowded meeting to 
honor the Rockefeller Foundation in tlic person of 
Dr, Fred L. Soper, its representative in Brazil. The 
principal speaker was Dr. Afranio Peixoto, professor 
of hygiene at the university, who reviewed the most 
salient facts in the services rendered by the founda¬ 
tion especiaUy in the fields of medical education, pub¬ 
lic health nursing, instruction of sanitarians and the 
investigation and control of yellow fever, malaria and 
hookworm disease. Two medical commissions were 
sent to Brazil early in 1916, the first under Major 

1 Proceedings of the California Academy of SciencoB, 
ser. 2, 5: 897-1003, 1890. 
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General WilliaTn C. GorgaB, to Btndy the yellow fever 
situation, and the second, composed of Drs. Richard 
M, Pearce, John A. Ferrcl and Bailey K. Ashford, 
to survey the grounds of medical education, hospitals 
and dispensaries, public health agencies and sanitary 
progress. In the same year an effective cooperation 
began with the Brazilian National Department of 
Health and with the Sac Paulo University, growing 
little by little and leading to the great development 
-resulting in the medical and public health institutions 
and services now in operation. One lasting result of 
this cooperation is the University of Sao Paulo School 
of Medicine, now housed in a magnificent building of 
many stories and provided with a faculty of distin^ 
guished professors. It is a long work begun with the 
cooperation of Drs. Samuel T. Darling and Wilson G. 
Smillie, whose services were an honor to American 
medical science. To-day the Sao Paulo school is one 
of the best on the American continent, and its depart¬ 
ment of hygiene is a leading institute of scientific re¬ 
search in the country. In the field of public health 
t<io the cooperation of the Rockefeller Foundation 
was of the greatest value. The work against hook¬ 
worm disease begun in 1916 and greatly developed 
since 1920 has led to the creation of many modern 
county health units. With the cooperation of the 
foundation in 1922 the first training school for nurses 
was founded in Rio de Janiero, and a Nursing Divi¬ 
sion was started in the department of health of the 
city with an able body of ten American public health 
nurses as supervisors. This led to the creation of a 
few training schools for nurses in several cities of 
a large country where the professionally trained nurse 
was completely unknown before. The nursing service 
of the department of health of Rio de Janeiro is now 
an efficient and popular modem agency of health. 
With the help of the International Health Board of 
the Rockefeller Foundation, the School of Hygiene 
and Public Health of the Johns Hopkins University 
lent the services of two able professors, Drs. Allen 
W. Freeman and James A. Doull, to start a course 
of instruction for sanitarians in the medical school 
of Rio de Janeiro, and the foundation granted fel¬ 
lowships to many Brazilian public health workers, 
who went to the United States to study at leading 


American schools and to visit different public health 
organizations. 

With the support of the Rockefeller Foundation a 
complete survey of the yellow fever situation devel¬ 
oped in the discovery of the jungle form of the dis¬ 
ease, the disclosure of sylvatio mosquito vectors other 
than Aedes aegypti (as Hemagogus capricomi and 
Aedes escapularis), the invention of the viscerotome 
as the leading means of postmortem diagnosis of 
yellow fever and, through the work of the Rockefeller 
Institute, the creation of an efficient vaccine, now in¬ 
jected into millions of people, thus protected against 
the sylvutic yellow fever, as the only practical prophy¬ 
lactic resource. Brazil is also indebted to the Rocke¬ 
feller Foundation for the help in the fight against 
Anopheles gambiae, the worst vector of malaria, im¬ 
ported into Brazil from the west coast of Africa. 
Some species of anopheles are more susceptible to in¬ 
fection than others; some anopheles mosquitoes will 
not bite man at all; others will bite man only when 
other animals are not available. Anopheles gambiae 
of Africa, which had spread through the states of 
Rio Grande do Norte and Cearu, entering the great 
airport of Natal, Brazil, has probably the highest in- 
fectibiJity and the greatest preference for man of all 
AnopheUncs. This makes that species the most im¬ 
portant vector of malaria in man. The intensive cam¬ 
paign against the gambiae conducted by the malaria 
service of the Brazilian health department with assis¬ 
tance in funds and personnel from the International 
Health Board of the Rockefeller Foundation is an out- 
stiinding example of ^^species sanitation.” The mea¬ 
sures concentrated on were those which would prevent 
the breeding of gambiae. The eradication of the im¬ 
ported Anopheles gambiae is a paramount example of 
what is possible through the use of modem anti- 
malarial technic, available to the Brazilian health au¬ 
thorities through the invaluable cooperation of the 
Rockefeller specialists. 

Professor Peixoto praised the humanitarian work of 
the Rockefeller Foundation in Brazil and commended 
Dr. Soper for his ability to win the friendship of 
Brazilian physicians, thus insuring once more the 
unity of the Americas.— Bio de Janeiro Correepondeni 
of the Journal of the American Medical Aesodaiion. 


SOCIETIES AND MEETINGS 


THE CRYSTALLOGRAPHIC SOCIETY 

A STATED meeting of the Crystallographic Society 
was held on November 17, 1941, in Room 4-S46, 
Massachusetts Institute of Technology, Gambridgei 
Mass. Twenty-six nmmbcrs were present. The pro¬ 
posed constitution and by-laws were discussed and 


approved, and the organization was placed on a 
formal basis. The following offloers were deeted for 
1941-42: Professor Martin J. Buerger, Preeident; 
Professor Harry Berman, Vice-Preeiden^; Dr/Clif¬ 
ford Prondel, Secretary-Treasurer, At the dose of 
the business meeting, Mr. Joseph Luke«^ of 
irork carried on jointly by him and M. J. 



jAMtrjUbT 2, 1242 


SCIENCE 


21 


on ‘^The Tridymite Problem/’ The talk was followed 
by a lively discusBioo bearing: on the geological impli¬ 
cations of the unusual thermal behavior reported, and 
on the mechanism of formation of super-structures 
based on silica frameworks* The speaker’s abstract 
of his talk follows; 

The Teidtmite Problem 

Crystals of tridymite from Plumas County, California, 
have been investigated by the Weiasenberg method* The 
diffraction symmetry of tlie low temperature form is wimm. 
It is baaed upon a face-centcrod orthorhombic lattice, the 
coll having the following dimensions: 

ao = 9.»lA b, = 17.18A Co = 81.57A 

Possible space groups include Fmm, Fmmfn and FSSS, 
The abnormal length of the c axis prompted investigation 
of tridymite from other localities. A sample from San 
Cristobal, Mexico, was found to have the same a and h 
axes, but the o axis was one half as long* The c axis 
rotation patterns of the two materials were substantially 
identical as regards distribution and relative intensities 
of all reflections except that the intermediate layer lines 
found on the pattern of the Plumas County material were 
missing on the pattern of the San Cristobal material. 

Spectroscopic and chemical analyses of the Plumas 
County tridymite indicate a high impurity content, with 
on empirical formula approximating NaCaAlySi^gO^g. 
The presence of the impurity atoms is believed to be the 
cause of the doubled c axis. 

Attempts were made using a control led-temperature 
Weissenberg camera to locate the two inversions of tridy¬ 
mite at 117® C. and 163® C. as determined by Fenner 
from thermal observations on artificial material. The 
Plumas County material inverted directly from the low 
form to the high form at 127° 0. with no evidence of a 
middle form. The tridymite from San Cristobal showed 
two inversions, low to middle at 121® 0. and middle to 
high at 136® G. The absence of a middle form in the 
case of the Plumas County material and the smaller tem¬ 
perature range than expected in the case of the San Cris¬ 
tobal material are attributed to the presence of impurities. 

Weisseaberg patterns of the Plumas County tridymite 
were token just above the inversion. In addition to the 
pattern to be expected from the hexagonal silica frame¬ 
work, there was found superimposed an orthorhombic pat¬ 
tern of satellite reflections which varied in their distribu¬ 
tion in a definite manner with temperature, but not with 
time. The sequence was not reversible, and once it had 
been carried through to completion, it could not bo ob¬ 
tained again on the same crystal. A similar, but less 
complicated, sequence was found using the material from 
San Cristobal. The presence and the behavior of the 
satellite reflections con be explained by the migration of 


the impurity atoms from positions taken at the time of 
formation of tlie crystals, when electrostatic forces only 
wore satisfied, to positions taken during heating that are 
more compatible with packing requirements. It appears 
that both the Plumas County and the San Cristobal tridy¬ 
mite must have formed below 121® C, and 127® C., respec¬ 
tively, inasmuch as the temperature inversions are irre¬ 
versible. 

Clifkord Frondbl, 
Secretary 

THE NEW HAMPSHIRE ACADEMY OP 
SCIENCE 

The twenty-third ann ual meeting of the New 
Ilampahire Academy of Science was held at the Uni¬ 
versity of New Hampshire, Durham, on Friday and 
Snttirday, November 14-15, 1941. At the Friday 
evening session, Professor Herbert E. Warfel of the 
university and the State Fish and Game Department 
presented the principal address, “Biological Basis for 
Fish Management in New Hampshire.” Several reels 
of motion pictures of scientific interest were sho^vn. 

Saturday morning given over to the reading of 
nine different papers by mcnvbers, in the fields of 
geology, botany, ecology and anatomy. On Saturday 
afternoon, two papers were read in the field of 
meteorology. 

At the annual business meeting, it was voted to 
award the grant-in-aid for the current year from the 
American Association for the Advancement of Sci¬ 
ence to Mr. Paul R. Doe, of Spaulding High School, 
Rochester, N. H., for a continuation of his work with 
time-lapse photogi’aphy. 

The following officers were elected for 1941-42; 
President, Dr. Charles D. Howard, State Board of 
Health, Concord; Vice-president, Professor Guy Wil¬ 
liams, Colby Junior College; Secretary-Treasurer, Dr. 
Robert H. Denison, WUson Museum, Dartmouth Col¬ 
lege; Councilors, Professor J. H. Gerould, Dartmouth 
College, for three years, and Professor Donald Chap¬ 
man, University of New Hampshire, for four years; 
representative to the Academy Conference, W. W, 
Ballard, Dartmouth College. 

The Executive Council voted to hold the next an¬ 
nual meeting at Keene, N. H,, in the fall of 1942. 

The address of the retiring president, Professor 
Bancroft H. Brown, of Dartmouth College, was on 
“Teaching and Research in a Democracy.” 

W. W. BAbliARI), 
Retiring Secretary 


REPORTS 

THE new ENGLAND FIELD GEOLOGISTS and 12, at Northampton, Moss. The headquarters for 
Tail tixiityrseventh flnntud field meeting of the New the meeting was in Seelye HaU, Smith College. Dr. 
i^eld Cleoiogifiti wae held on October 10, 11 Robert Balk, of Mount Holyoke College, was in charge 
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of the meeting, which was attended by 170 persons, 
representing 35 oolleges. 

Various sites of Triassic fossils were visited on 
Friday afternoon in the vicinity of South Hadley. 
Dinosaur footprints were viewed at two localities. 
Specimens of conifer remains were obtained in the 
Longmeadow sandstone. Miss Christine Lochinan was 
the leader of this trip. 

Dr. Balk Jed a party on Saturday which visited the 
fossil locality of Bemardston, Mass., from which the 
only idcntidablo fossil, according to 0, A. Cooper, is 
Spirtfer divaricatus of Onondaga age. The relations 
of the Bemardston formation to the older phyliitea 
and slates were discussed, and the succession of rocks 
within the Bemardston formation was demonstrated. 
The rocks crop out mainly on the west side of the 
Connecticut River, but at a few places, typical phyllite 
and amphibolite appear east of the river. Outcrops 
of phyllite, one half mile from outcropping Pelham 
granitic gneiss (Carboniferous age) shows no effects 
of injection. A series of metamorphosed sediments 
oust of the Pelham gneiss and outcrops of gneiss 
along the valley of Millers River were also visited. 

R. H. Juhns and M. E. Willard, of the U. S. Geo¬ 
logical Survey, conducted an all-day excursion on Sat- 
urday to examine sections of Quaternary deposits in 
the Connecticut Valley between Northainpton and 
Turners Falls. The chief points of interest included 
outwash forms deposited in, and adjacent to, the great 
pre-glacial Connecticut valley lake, varved-clay bot¬ 
tom deposits and glacial spillways. The structure and 
morphology of the deltas and their relations to nearby 
ice-contact forms were demonstrated and their signifi¬ 
cance discussed. Tlie relations, areal and vertical, of 
the glacial spillways to the adjacent outwash deposits 
were pointed out. 

Three excursions were conducted on Sunday, Octo¬ 
ber 12. M. E. Willard led one group in a study of 
the variations in rock types of the Triassie in the Con¬ 
necticut Valley north of the Holyoke Range. The 
significance of these variations as they bear on the 
nature of the topography of the Triassie fioor of 
deposition waa discussed. Data obtained at exposures 
of a basal Triassie talus breccia together with infor¬ 
mation obtained from drill records indicate that the 
Triassie area of deposition is divided into two parts: 
namely, west of the present Connecticut River there 
was a deep north-south basin of deposition; and to 
the cast there was a similar, but much shallower basin. 
It wa.s suggested that the break between these two 
basins represented a now-buried fault scarp. ! 

Mias Lochman led a group that studied two varVed- 
clay localities. Special attention was directed the 
problems of the Pleistocene V8. Recent slumping^; phe¬ 
nomena: the character and mode of formation & the 


sone of disturbed varves found at the top of each 
section: the extent and significance of crumpled xones 
and the significance of different colorations of the 
clay layers. 

A study of the geology of Winsor (Quabbin) dam 
was conducted by a group led by Dr. Balk on Sunday 
morning. The contact exposures of a series of chlori- 
tic schists and an offshoot of the Belchertown tonalite 
were studied in the spillway. The general geology of 
the huge reservoir was described from the observation 
tower on top of Quabbin Hill. Exposures of meta¬ 
morphosed volcanics on the northeast slope of the 
hill and injection gneisses in the eastern portion of 
the reservoir were also studied. 

The 1942 field meeting of the group will be held in 
eastern Massachusetts under the leadership of Robert 
Nichols, of Tufts College, and Dr, L. W. Currier, of 
the U. S. Geological Survey. 

Lloyd W. Fishrii, 
Permanent Secretary 

Lewiston, Maine 

SYMPOSIUM ON FOLSOM-YUMA 
PROBLEMS 

An informal symposium on the Folsom-Yuma and 
other problems related to Early Man in North 
America, especially in the Southwest, was held on 
September 3 and 4,1941, at the Laboratory of Anthro¬ 
pology, Santa Fo, New Mexico. To this meeting, 
sponsored jointly by the University Museum (Univer¬ 
sity of Pennsylvania) and the Laboratory of Anthro¬ 
pology, Santa Fe, were invited those interested in the 
various phases of this complex of problems. Happily, 
many amateurs, or local archeologists, as well as the 
strictly professional men attended. 

During the morning (E. B. Howard, chairman) and 
afternoon (F, H. H. Roberts, Jr., chairman) sessions 
on September 3, discussion was primarily directed to 
the problem of nomenclature of the Folsom, Yuma and 
similar points. It was proposed, after the discussion, 
that a committee be chosen to prepare a resolution 
embodying the conclusions of the informal discussion. 
This committee, composed of Dr. E. B. Howard, Dr. 
F. H. H. Roberts, Jr., and Marie Wormington, drew 
up resolutions, which were passed by unanimous vote 
at the morning session (Marie Wormington, chair- 
man), on September 4. 

These resolutions have been circulated among those 
present at the meeting for further consideration and 
final approval and to those interested Workers who 
were unable to attend. 

During the morning session, September 4, numerous 
problems were thrown open to general diseusslon. 
Such matters as the possible spurious Folsom points, 
reported especially from southeastern Colorado, and 
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the importance of detailed geologic interpretation and 
correlation of archeological sites were considered. 

The success of the meeting as an open forum for 
the discussion of problems relating to Early Man 
has made aU who attended hope for the establishment 
of an annual summer meeting, for which Santa Fe 
seems so admirably situated. Especial thanks for the 


success of this meeting are due Dr. E. B. Howard, 
of the University Museum, Philadelphia, Pa., who was 
responsible for the planning and organization, and to 
the staff of the Laboratory of Anthropology at Santa 
Fe, who acted as hosts. 

Louis L. Rat 

Michigan Btatx Gollzgx 


SPECIAL ARTICLES 


THE SUSCEPTIBILITY OF THE EASTERN 
COTTON RAT, SIGMODON HISPIDUS 
HISPIDUS, TO EUROPEAN TYPHUS 

Oke of the outstanding difficulties in the study of 
typhus fever has been the lack of an animal in which 
the disease could be reproduced as it oeeurs in man. 
With this in nnnd, a search for more suitable experi- 
D}erital animals for the study of typhus was under¬ 
taken, and our results obtained with the eastern cot¬ 
ton rat, Sifftnodon hispidus hispiduSf arc presented 
below. After these studies were under way, we dis¬ 
covered that Gerardo Varela^ had already tested the 
susceptibility of these rodents to murine typhus. Al¬ 
though Varela was able to demonstrate the infectiviiy 
of the cotton rat brain as late as 6 days after inocula¬ 
tion, the rata tljeinselvcs apparently remained healthy. 

In our experiments the European typhus riekett- 
siae used were the well-known old Breinl strain and 
also three new strains isoloUd from patients in Ma¬ 
drid about 6 months ago during a recent ei>idmnic of 
typhus. 

Yolk sac membranes of developing chick embryos 
inoculated with typhus rickettsiae according to Cox^s 
technique^ served as the source of the infectious ma¬ 
terial for this study. In an experiment using cotton 
rata between 25 and 30 gm in weight, the smallest 
volume of a 10 per cent, yolk sac suspension given 
intraperitonoally which resulted in death was between 
0.05 and 0.5 cc. By the intraoardial and intranasal 
routes the minimal lethal dose was approximately 
0.01 oc. At autopsy, rickettsiae were found in great 
abundance in the peritoneal exudate of the rats inocu¬ 
lated intraperitoneally; in the pericardial and medi¬ 
astinal exudate of those injected intracardially; and 
in the lungs of those infected intranasally. 

A striking relation between age of rata and their 
susceptibility to typhus was observed. In an experi¬ 
ment with eight cotton rats of different sizes given 
0.1 CO of a 10 per cent, yolk sac suspension intracar¬ 
dially, those weighing 20 to 30 gm died in 3 or 4 days, 
whereas those weighing from 46 to 66 gm recovered 
from the infection after several days of experimental 
dimee. 

^aerardo Varela. Medidna (Mexico), 13: 171, 1933. 

R. Oo^ Puhlic Beports, 63: 

22a, 1989; 61^: 110, 1940. 


To determine whether the fatal infection in young 
rats could be prevented by a specific immune serum, 
samples of normal and convalescent human serum 
were mixed with equal volumes of a 20 per cent, in¬ 
fected yolk sac suspension. Tlie mixtures were incu¬ 
bated for 1 hour at 38® C. and a group of the rats in¬ 
oculated intracardially with each mixture. The con¬ 
valescent serum used in this experiment had been 
obtained from patients 2 weeks after recovery from 
typical typhus. A portion of the 20 per cent, yolk 
sac suspension alone was similarly heated for 1 hour 
at 38® C., after which tenfold dilutions were made 
and groups of rats inoculated intracardially to serve 
as infcctivity controls. The six ruts receiving the 
convalescent serum sunuved, whereas the six which 
rweived normal serum succumbed 3 or 4 days after 
inoculation. The titration of the yolk suspension 
alone showed that the number of minimal lethal doses 
given each rat in this test with normal or convalescent 
serum was somewhere between 5 and 50. 

In the cotton rats that succumbed to the intracar- 
dial injection of infected yolk sac the greatest num¬ 
ber of rickettsiae was observed in the mediastinal 
exudate. The rickettsiae were also numerous in the 
liver. This organ was chosen as a source material 
for the serial passages of the infection in the rats. 
The Madrid-1 strain has now been carried through 
five passages. After four serial passages it produced 
fatal infection in all of three rats inoculated intra¬ 
cardially with 0.2 cc of a 10 per cent, liver suspen¬ 
sion. The same volume of a 1 per cent, suspension 
likewise resulted in the death of all rats, whereas the 
animals given 0.1 per cent, suspension showed only 
slight evidence of experimental disease. By routes 
other than the intracardial a fatal infection in serial 
passage was not obtained. 

Although it is obvious that a still more susceptible 
animal is needed, the results above indicate that the 
cotton rat is much more suitable than the guinea pig 
for the investigation of many problems in typhus 
fever which urgently await solution, 

J. C. Sntdeb 
C. R. Anderson 

Laboratoeiks or the International 
Health Division, 

The Rooketeller Foundation 
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THE NERVE-MODULUS FOR ANESTHETICS 

Foe some years this laboratory has examined the 
quantitative effects of local anesthetics upon nerve 
action-potentials. Full details of apparatus and meth¬ 
ods will be published else'whcrc. It was found that for 
sciatic nerve of It. Pipiens 

T log R = Z 
when: 

T is the elapsed time in minutes between the applica¬ 
tion of the anosthotic and a decrease in action 
potential of 80 per cent. 

_ . molanty—minimum effective molarity 

R IS the ratio-r—:-:=— --^ 

Dummiun cffeelivo molarity 

Z is a constant. 

We propose to call the quantity Z the nerve-modulus 
for local anesthetics. It was found closely to approxi¬ 
mate 6.60 for live local anesthetics of unrelated chemi¬ 
cal strueturt*s. 

In the determination of local anesthetic-potency it is 
a common practice to use the minimal effective concen¬ 
tration (Mm) as a criterion of potency. Mm is fre¬ 
quently determined by successively testing solutions of 
decreasing concentrations. Because tlio relationship 
between block-time and molarity is hyperbolic the 
experimental detormination of the minimum effective 
concentration presents practical difficulties. The use 
of the modulus Z renders this procedure unnecessary 
as from it the minimum effective concentration can be 
readily calculated. 

Thus 

Log B = | 

B = lor I 

and 

Mi-Mm 

Mm 

-- 

i + ior‘^ 

or more conveniently (and because Z = 5,50) 


1 +antilog 


Thus in comparing an anesthetic with procain the 
ratio: 


When: 


M. (l + lo«-‘|J 


Ml = molarity of procain 

Ms = molarity of anesthetic tested 

T, = block-time for procain 

T, = block-time for anosthotic tested 

Z = modulus or 

P r potency (relative to procain) 
Consequently the minimum effective concentration 


of procain and the unknown may be compared without 
the determination of the Mm of either. When an* 


esthetics differing widely in potency are oompoted it 
is not usually possible to use equimolar concentrationa 
in testing them, beoanse an effective concentration of 
one will be either too concentrated or too dilute for the 
other. 

The modulus permits direct comparison of solutions 
of unlike molarities. To correct the block-time for 
differences in nerve-diameters the standard nerve diam¬ 
eter was arbitrarily taken as 600 miora. The block¬ 
time for a given molarity was found to vary as the 
square of the diameter of the nerve. Therefore it is 
a simple matter to correct an observed block-time to 
that for a standard nerve of 500 p. In practice a con¬ 
centration of anesthetic is selected that causes 80 per 
cent, block in from 3.5 to 12 minutes. Higher concen¬ 
trations give inaccurate results because when excess 
anesthetic is present the molar/tiine relationship is not 
valid. Lower concentrations yielding long block-times 
are inconvenient for the same reason that renders the 
determination of Mm difficult. When a number of 
determinations of T have been made for one or more 
values of M the times are corrected to standard diam¬ 
eter, averaged, and Mm calculated. The validity of 
Mm can then be checked by direct experiment. When 
this is done, 45 minutes is arbitrarily taken as the time 
in which a decrease in the action potential must be 
observed in order for the concentration to be consid¬ 
ered minimal. In the five anesthetics tested Mm cal¬ 
culated from Z closely corresponded with the experi¬ 
mentally determined values. 

For anesthetics having prolonged action such as 
Nupercain the calculated Mm was found to exceed the 
determined Mm. These anesthetics block nerve-con¬ 
duction for much longer periods than those for which 
the modulus was found to hold, reoovery-timo in some 
instances being os long as 3 or 4 hours contrasted with 
30 minutes or less for anesthetics sneh aM cocoin and 
procain. The modulus proves useful in making rapid 
preliminary tests of new compounds. When it is 
found that the recovery time after 80 per cent, block 
is longer than 30 minutes, the calculated Mm should be 
cheeked by direct exi>eriment before attempting to use 
the modulus to calculate the relative potency P. Fur¬ 
ther experiments are in progress. 

A. R. MoIkttm 
A. L. BsKKim 
J. C, WaOHEE 

COULSOB or Mediotnb, 

UNIVBBSltT or NBBOasKA 

THE quantitative RELATIONSHIP OP 
RIBOFLAVIN TO CATARACT FORMA¬ 
TION IN RATS 

NtrrBiTiONAL oetaraet in rate due to avitaminofos 
was first described by Day, Langston and 

i P. L. pay, W. O. Langston And CL S, O^i!^ 

1006,1931. ^ 
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deserib^ o oonlur 
dtift to ¥it«kiiiil» Q deSoietiey but n^portod 
that OBlair^ in only a Amall percentage of 

4^ir £1 Sadr* observed both the comeal 

opa^ty^ vaeeufairiasgtion and cataraot Tcporied by the 
flbo^e i!troi4(or8. Day, Darby and Ltangaton^ subse- 
quattly identified riboflavin ns the cataract preven¬ 
tive factcn:. 

Since these workers had used diiforent rations and 
since their results were varied, a series of experiments 
was undertaken to explain the inconsistency of cata¬ 
ract foruiaticm in rats fed on ribodavin deficiont diets. 

Sixty rate were placed on the diet of Bourquin and 
Sbomian.® A microbiological assay by the method of 
Snell and Strong* showed this ration to contain ribo¬ 
flavin in such amounts that onr animals received 0.57 
uiicrograms p^ day on the basis of average food con¬ 
sumption. Another group of fifty animals was placed 
on a modified ration of Bourquin and Sherman in 
which the B^somplex was supplied by adding sufK- 
eient amounts of eryatalline thiamin, pyridoxin, nico¬ 
tinic acid, pantothenic acid and choline, instead of the 
80 per cent, alcoholic extract of wheat. Some of these 
animals were supplemented with varied afnounfcs of 
riboflavin while others received only the basal ration. 

A third group of twenty animals was placed on a 
riboflavin free diet in which 14 per cent. Criscjci was 
used as a source of fat instead of the B per cent, 
filtered butter fat used in the Bourquin-Sherman diet. 
The animals on this ration were sup^demeuted with 
50 gamma thiamin, 20 gamma pyridoxin, 200 gamma 
nicotinic acid, 100 gamma pantothenic acid and 5 
miUigrama choline per rat per day. 

The rcBfllts of these cxperimentB variously corrobo¬ 
rate all the work done on riboflavin deficiency as it 
affects the eyes of rats. Comeal opacity and vasen- 


larisatfon occurred in aU animals except those re¬ 
ceiving adequate amounts of riboflavin. Cataract oc¬ 
curred per cent, of the animals (m the Bour- 

quin-l^herman diet within 9 weeks. 

On the modified ration, 85 per cent, of the animals 
receiving between 1 and 3 micrograms of riboflavin 
daily developed cataract in 10 weeks. On the modi¬ 
fied ration vrithout the riboflavin, only 14 per cent, 
of the animals exhibited cataract formation. The 
lime periods in each case were comparable, i.e., cata¬ 
ract had developed in the animals rectuving small 
amounts of riboflavin at a period when the negative 
controls were aUve and exhibiting some growth but 
w'ithout the development of cataract. 

AU the animals on the third ration failed to develop 
cataract within twelve weeks after which they were 
discarded. 

These results indicate that rats on a ration devoid 
of riboflavin do not exhibit cataract. Minute amonnts 
of riboflavin induce cataract formation and rations 
containing more nearly adequate amounts are non- 
cataractogentc. This would explain the inconsistency 
reported by various workers of cataract production 
on rations which were defi<5ient but not entirely ribo¬ 
flavin free. Our results are also in agreement with 
the obseivations of Stokstad and Manning^ on the 
incidence of the curled toe paralysis syndrome in 
chicks. These findings demonstrated a lack of curled 
toe paralysis except when small amounts of riboflavin 
were present, A more complete report of these find¬ 
ings will appear elsewhere. 

H. M. Baum 
J. F. Michajelree 
E nitER B. Bkown 

AMHErSER-BTTSCH, INCORPORATED, 

8t, liOUIS, Mo. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A tBST.TUBS SPIRAL ABSORPTION 
ySSSBL 

A and inexpensive vessel for carbon 

dioxide ba^ been constructed and exten- 

sivi^y pliMUt respiration measurementB. As 

ss^ m abaorption cell bos the added ad- 

vanta^ This feature is obtained by 

% ah# ^ the apparatus. 

cell is 

a i^as which a chain 

Zxp.Med,, 6»: 

and Jfad jjS; lOSO, 

ahd W. 0* Barton, Jour. 


of gas bubbles moves in contact with the absorbing 
Holution. This spiral tube lengthens the path of the 
bubbles and thus prolongs the time of contact be¬ 
tween the gas and the solution. By this means, in¬ 
creased effleieney of absorption is obtained. Appa¬ 
ratus built upon this principle have been described, 
heretofore, by Harvey and Regeimbal,^ and also by 
many other designers of similar apparatus. 

As indicated in Fig, 1, the apparatus includes a 
test-tube (b) fitted with a tUro-hole rubber stopper (a) 
ihro^^' wH^ pass a long inlet tube and a short 
let tnW The inlet tube is bent just below the rubber 
stopper so that its longer portion is centered in 

T is^lU Ik Stokstad and P. D. Manaiag, 

^ and hi 0 . Begeimb^ Plant Phsaioh. I t 




teftt-ttibe. ^ The lower end of the inlet tube is drawn 
out to form a short nozzle (d), which is bent sharply 
upward. A spiral of glass tubing (c), open at botii 
ends, fits loosely over the upturned nozzle. As the 
oorbon-diozide laden air stream passes through title 
nozzle and enters the spiral in the form of bubbles, 
some of the absorbing liquid also enters the spiral. 
This results in a continuous eiroulation of liquid, both 


against phenolphthalexn with dilute standard hydro- 
ehlorie acid (OJO or 0.05 N). The addition of b^nm 
chloride in excess results in the precipitation of the 
absorbed carbon dioxide as barium carbonate previous 
to the titration. Acid titration values thus obtained 
give a measure of the unused hydroxide and, in com¬ 
parison with corresponding values obtained with the 
original solution, give on accurate index of the carbon 


through the spiral tube in 
which the absorption takes 
plat^e and in the test-tube 
itself. 

The spiral may be formed 
of glass tubing softened in 
the flame of a blast lamp 
and turned around a piece 
of brass tubing of the proper 
size. A slight taper on the 
brass tube makes for case in 
the removal of the glass 
spiral after turning. 

Two sizes of these absorp¬ 
tion vessels have been con¬ 
structed and used in respira¬ 
tion studies. The smaller one 
holds 25 ml of solution and 
consists of a 22 x 175 mm 
test-tube with spiral anti inlet 
tube made of 6 mm tubing. 
The spiral is 18 mm in diam¬ 
eter and 105 mm in length. 
The larger vessel utilizes a 
25 X 200 min test-tube with 
proportionately larger spiral 
and inlet tube. This absorp- 
rio. 1. Details of vessel holds 50 ml of 

absorption vessel: (a) solution. In all cases, the 
J^o;hole rub^^ the absorbing soln- 

(c) glass spiral; (d) tion should be sufficient to 

nozzle at end of inlet cover the top of the spiral 

but should not be so great 
as to cause liquid to be forced up into the outlet tube 
when in operation. 

Potassium and sodium hydroxide solutions of 0.10 
and 0.05 normality have been successfully used as 
carbon-dioxide absorbents with this apparatus. Solu¬ 
tions of barium hydroxide are not recommended be¬ 
cause of a tendency to block the inlet nozzle with 
precipitated carbonate. At the end of a run, the ab¬ 
sorption vessel is disconnected and tilted so as to drain 
out the alkali solution through the outlet tube into a 
small flask. This flask should then be stoppered to 
protect the solution from atmospheric carbon dioxide, 
Aliquots may be pipetted from this solution and 
titrated in the presence of excess barium chloride 



dioxide absorption. 
Purdue Uniybrsitt 


Eatkokd E. GiaroK 


A SIMPLE METHOD OP REMOVING SCALES 
FROM LARGE LEPIDOPTERA 

Considerable difficulty is usually experienced in 
removing scales from the bodiei' of large thickly 
clothed Heterocera in preparation for morphological 
study. The following method has been used success¬ 
fully by the writer with specimens of the tobacco 
horn worm (Profoparre sexta (Johan,)). This method 
can be used effectively with either fresh or dried speci¬ 
mens, although fresh specimens are denuded more 
easily. The wings are removed and the scales are dis¬ 
lodged from the body by brushing with a small tooth¬ 
brush. A child's brush with moderately stiff bristles, 
all of approximately equal length, will be found best 
for this purpose. Stroking is most effective over the 
soft chitin of the abdomen, while a reciprocating 
motion produces better results on the head and thorax. 

Fine scales on the legs and wings can not be re¬ 
moved readily by brushing. These parts may be 
cleaned easily by placing them in a 5.25 per cent, 
solution of sodium hypochlorite for a short period. 
They should be removed and rinsed in distilled water 
not over two hours after immersion in this solution. 

A. H. Madden 

Bureau or Entomodogt and 
Plant Quarantine 
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EQUILIBRIUM THERMODYNAMICS AND 
BIOLOGICAL CHEMISTRY^ 

By ProfMsor GEORGE SCATCHARD 

MABSAcnUSETTS INSTITUTE OF TECHNOLOGY 


Since science progresses by building block upon 
block, it is important to examine the structure from 
time to time to make sure that there are no batUy 
fitted blocks, none which are being made to carry 
more than their proper capacity and none which might 
be made more useful. This is particularly true wlien 
thermodynamics, which is a vast and variegated struc¬ 
ture erected upon the simple bases of the two laws of 

»Address of the retiring vice-president and chairman 
of the Section on CHiemlatry, American Association for the 
^vanoement of Sei^e, Dallas, Texas, December 29, 
lv41i 

^Oontribution from the BSsearch Laborato^ of Phys¬ 
ical CWtadatiy, itMsaohnsetts Institute of Technology, 
No. 4^ 


thermodynamics, is applied in biology and biological 
chemistry to systems so much more complicated than 
those in which its results have been tested by physical 
chemists. Yet such an examination is discouraged 
because we are so certain of the foundation on the 
two laws of thermodynamics as laid out by J. Willard 
Gibbs. 

I see no reason to question the validity of the two 
laws of thermodynamics, even for vital processes, and 
the only mistake I know in Gibbs’s great paper is a 
trivial typograpbieal error. However, a close ex¬ 
amination sboiys that the foundation we are using is 
not exactly tiie one laid out by Gibbs. A diseuesion 
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of tho main ideas, without details and without maiiie* 
matics, may bring out the ditferenGes and show how to 
minimize any difficulties which may arise from them. 

From the fact that a system with constant energy 
which approaches equilibrium must increase in en¬ 
tropy, Gibbs derives two criteria of equilibrium. The 
first is that in a system in equilibrium there is no pos¬ 
sible change which increase the entropy at con¬ 
stant energy. The second and more useful one is that 
in a system in equilibrium there is no possible change 
which will decrease the energy at constant entropy. 
He then introduces a new function which be calls the 
potential or, more, specifically, the intrinsic or chem¬ 
ical potential. He deUncB the chemical potential of a 
substance in a system as the derivative of the energy 
of the system with respect to the quantity of that sub¬ 
stance when the entrox)y and volume of the system and 
the quantities of other components are kept constant. 

The two chief characteristics of the Gihbs method 
are the consideration of the state of a system rather 
than a process, and the splitting of the consideration 
of the state of a complex system into the study of the 
chemical potentials of its individual components. 
The chemical potential has the characteristic proper¬ 
ties of potentials such as the gravitational, electrical 
or magnetic potential. However, many of us are 
moi‘e familiar with it under other names or with jre- 
lated quantities which emphasize other character¬ 
istics. The partial molul free energy of a substance 
is its chemical potential per mole. The pH is the 
chemical potential per mole of the hydrogen ion di¬ 
vided by minus 2.3 BT. The osmotic coefficient of a 
solution is the chemical potential of the solvent di¬ 
vided by minus RT times the moles of Bolutes per 
mole of solvent. The activity of ft substance is c with 
the cliemical potential per mole divided by BT as ex¬ 
ponent, and the activity coefficient is the activity di¬ 
vided by the concentration or by the mole fraction. 

Gibbs’s next step is to study equilibrium in an 
idealized system. I quote his own words: 

In order to arrive as directly aa possible at the most 
characteristic and essential laws of chemical equilibrium, 
we will first give our attention to a case of the simplest 
kind. We will examine the conditions of equilibrium of 
a moss of matter of various kinds enclosed in a rigid 
and fixed envelope, which is impermeable to and unalter^ 
able by any of the substances enclosed, and perfectly non- 
eonductiug to heat. We will suppose that the ease is not 
complicated by the action of gravity, or by any electrical 
influences, and that in the solid portions of the mass the 
pressure is the same in every direction. We wilt farther 
simplify the problem by supposing that the vaHations of 
the parts of the energy and entropy which dep^d upon 
the surfaces separating heterogeneous masses are so small 
in comparison with the variations of the parts of the 
energy and entropy whifdi depend upon the quantities of 


id, Hi 

these mssseSi the fonher knoy be ne^eeted by the 
side of the latter; in other words we will exclude the con- 
siderations which belong to the theory of capillarity^ 

It win be observed that the supposition of a zi|^d and 
non-conducting envelope enclosing the maha under dis¬ 
cussion inv<dves no real loss of generality. ... As for the 
other BUpposiUons which have been made, all the eiFCum- 
stances and considerations which are here excluded ydll 
afterward be made the subject of special discussion. 

Most of the important results associated with 
Gibbs’s name are reached befosrc the retxirn to any of 
the excluded considerations^ and the others are ob¬ 
tained while all but one of these eouaidetaiions are 
still excluded. All his results are based on the as¬ 
sumption that there is equilibrium with respect to 
every possible change, and upon the count of the num¬ 
ber of quantities necessary to describe the themio- 
dynamic state of the system. At equilibrium and 
with the restrictions given by Gibbs, the energy of 
any phase may be expressed as a function of its en¬ 
tropy, volume and the quantities of its components. 
The partial derivatives of the energy with respect to 
these other functions, which are the temperature, 
minus the pressure, and the chemical potentials of the 
eomponeikts, are independent of the quantity of the 
phase. 

The phase rule needs nothing further, for it depends 
upon the number of independent variables and not 
upon the value of any of them. The application of 
the ^^Gibbs-Duhem equation/* by which the chemical 
potential of one component can be determined if those 
of all the others are known, requires a knowledge of 
the variation of the chemical potentials with composi¬ 
tion at constant temperature and pressure. The treat¬ 
ment of chemical equilibiium and of the distribution 
of substances between phases needs also a knowledge 
of the variation of tlm potentials with temperature 
and pressure at constant composition. 

Equilibrium in these restricted systems is conveni¬ 
ently treated in terms of the Gibbs free energy, which 
may be deflned as the sum for all the components of 
the products of the chemical potential by the quan¬ 
tity of the corresponding component. Theh (he con¬ 
ditions of equilibrium may be expressed aa follows: 
the temperature must be the same throughout the sys¬ 
tem; the pressure must he the same ez^pi on Oppo¬ 
site aides of a rigid membrane impermeahlA to at least 
one component; and the change in froe apergy muOt 
be zero for any possife^ change at constant tempera¬ 
ture and pressure. 

Prom statistical me^anies or from 
observation, we know that (he ohemica) 
aubatottce at very low ^one^trati^ 
tempetr^ andpiws^ 
of.'-its 'ehncentwUhfm ; 


semitpw 
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di^krtui and the themodynamie Tela- 

tioisa for lha Tarlatton of the obfflniaal potential with 
temp^ature aad praaatire^ this laada to all the dassi^ 
eal exptessioiia for chemical or physical equilibrium. 
For many parposes it is anfflciont to know these rela¬ 
tions and the fact that the deviations have not become 
large at ihe lowest coneontrations studied experimen¬ 
tally. Statbtioal mechanics, again confirmed by ex¬ 
periment, gives us this assurance and at the same time 
furnishes the tools for a quantitative study of the 
deviations. It tells us that the forces between mole¬ 
cules cause a variation in the chemical potential of an 
ion which starts out proportional to the square root 
of the ionic strength with a coefficient determitied by 
theory, and a variation in the chemical potential of 
any substance which starts out proportional to the 
eouoeutration of the added substance with a coefficient 
which is proportional to the interaction between a 
molecule of the added substance with one of the sub- 
stanee under consideration, corrected for the inter¬ 
action of the displaced solvent. When the two sub¬ 
stances are the same, the ratios of these effects to the 
ideal solution term are proportional to the square root 
of the concentration or to the concentration, and arc 
also proportional to the ratio of the interaction en¬ 
ergy to ST. In aqueous solutions, which are of pri¬ 
mary interest in biological chemistry, much of this 
interaction is due to the displacement of water, and 
is thus directly proportional to the volume of the 
solute molecule. Other interactions depend upon 
the number of active groups and are also usually 
larger for large molecules. 

The restriction that electrical influences must be ab¬ 
sent is not a serious one, for we are able to control 
the external ^ectrical field and to eliminate it when 
we wish. The gravitational field must be taken into 
account for precision work. This effect is also pro¬ 
portional to the volume of the solute molecule and to 
the difference between its density and that of the 
medimn, For a protein in water, with densities 1.33 
and 1.00, the relative change in concentration per 
centimeter is 10^ times the wwdecular weight. For 
nmst soitditte proteins the effect is small. For viruses 


it is tery laxi^ The extension of this treatment to 
cen^rifugid fleldSi trtiioh behave like very large grav- 
itatiphal fleli^, is one of the most powerful methods 
for the stti4y molecules. 


The djCffieidtiiK^ large moleeules increase for 
Since the interfacial area 
oaU ibe i^^^ of a large particle 

small the soluhUity of a dispersed 
|hh of the particles. If the 

^ .p^portional 
'to the inter- 


faeial fiekision, and inversely proportional to a linear 
dimension of the particle. The vapor pressure of 
water is ten times os great from a drop 10“'^ cm in 
diameter as from a plane surface. The effect of par¬ 
ticle stse on the solubility of salts indicates that the 
inteufacial tension is ten to fifty times as great as the 
surface tension of water. Protein molecules are so 
large that the interfacial tension of a protein-solution 
surface must be very small indeed if the effect of 
particle size does not persist to particles of the size 
usually used for solubility measurements. The con¬ 
centration at an interface of a substance which re¬ 
duces the inlerfaoial tension is proportional to the 
change in surface tension per mole of solute, and thus 
proportional to the number of surface active groups 
per molecule which can reach the surface. Surface 
denaturation is apparently due to the disruptive flat¬ 
tening of a globular molecule so that more groups 
can reach the interface. The importance of absorp¬ 
tion at interfaces in biological systems must be ex¬ 
tremely great. 

If one of the phases is solid, the effect of strain, 
which causes the pressure to be different m different 
directions, is usually greater for large molecules than 
for small because the strain per molecule is greater 
and also because there is a smaller probability that 
the larger molecules can adjust themselves to relieve 
the strain. 

Peihaps the most important difference between real 
systems and the idealized ones of Gibbs is that real 
systems are seldom truly at equilibrium. This is ob¬ 
viously true of biological systems, but it is also true 
of most of the inanimate systems we study. Although 
we talk often of the absoluteness of thermodynamic 
equilibrium, wo usually assume in practice that the 
equations for equilibrium hold if the system is at 
equilibrium with respect to the change we are study¬ 
ing and there is no closely related change progressing 
rapidly. The only excuse I can find for this assump¬ 
tion is that it appears to work. 1 quote Gibbs again, 
this time from his letter to Bancroft: 

The meagrenoss of the results obtained in my £. H. S. 
[Equilibrium of Heterogeneous Substances] in the matter 
of electrolysis has a deeper reason than the difficulty of 
the evaluation of potentials. 

In the first place, cases of true equilibrium (oven for 
open cireuit) are quite exceptional. Thus the single case 
of txnequal concentration of the electrolyte can not be one 
of equilibrium since the process of diffusion can not be 
stopped. Cases in which equilibrium does not subsist 
were formally excluded by my subject, and indeed could 
not be satisfactorily treated without the introduction of 
new ideaa quite foreign to those necessary for the treats 
meiit of o()allibrium. 

/ of electric potential in 

and especially the cotiridqration of the 
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ditferenee of potential in electrolyte and ^eotrode, In¬ 
volves the consideration of quantities of which we have 
no apparent means of physical measurement, while the 
difference of potential in pieces of motai of the same 
kind attached to the electrodes** is exactly one of the 
things which we can and do measure. 

The case of unequal concentration of the electrolyte, 
or a concentration cell with transference, is a cell in 
which two identical electrodes are immersed in solu¬ 
tions of the same electrolyte at different concentra¬ 
tions, the solutions meeting at a liquid junction. The 
passage of current effects exactly the same change 
of state as diffusion, or its reverse. Yet electromo¬ 
tive force tneasurements may be made very accurately, 
and the chemical potentials determined from them 
agree excellently with those by other methods. A 
alight effect of a very sharp concentration gradient 
was first noted by Buehrer and me with hydrochloric 
acid cells. We attributed the effect to a change in 
temperature due to the heat of dilution by diffusion. 
Our explanation was confirmed by Hamer*s work with 
golf uric acid, for which concentrations may be chosen 
to make the heat effect either very large or zero, and 
the magnitude of the electrical effect depends en¬ 
tirely on the magnitude of the heat effect. The fact 
that nn irreversible process giving the same eJiange of 
state as the reversible process affects the measure¬ 
ment of the chemical potential only os it affects the 
temperature is the best justification I know for our 
use of equilibrium thermodynamics in systems which 
are not in equilibrium with respect to all processes. 

An extreme example is the qua si-thermodynamic 
treatment of the rates of chemical reactions, based on 
Brbnsted’s theory of the critical complex. It assumes 
that the rate of a reaction is proportional to the con¬ 
centration of an intermediate critical complex which 
decomposes so rapidly that it almost always forms the 
products if it is made from the reactants and almost 
always forms the reactants if it is made from the 
products. It is so unstable that its concentration can 
not be measured, but the effect of changes in the 
medium on the reaction rate can be determined by 
calculating from the theories of statistical mechanics 
its activity coeflScient and those of the reactants. The 
success of this treatment is very nearly the same as 
that of the application of the same theories of statis¬ 
tical mechanics to chemical or physical equilibrium in 
stable systems. 

The properties of a system whieh is not at equi¬ 
librium depend upon more variables than those of a 
system at equilibrium, for they must depend also upon 
the extent of every change of state which is not at 
equilibrium. These changes include: chemical reac¬ 
tions, which may be either homogeneous or hetero- 
goaeoas; changes of concentration within a phase, 


between two phases or at an interface; diianges of 
particle size in a dispersed phase, which may be solid, 
liquid or gas; changes of orientation relative to an 
external field, relative to an interface, or relative to 
other molecules in a solid or in a liquid crystal; and 
changes of crystal systems, changes of shape or 
changes of strain in a solid phase. If the extent 
of the change can be measured it is possible to treat 
the system as though it were at equilibrium at any 
stage of the change. Otherwise we assume that the 
system has had time to reach equilibrium. The 
time necessary to reach substantially the equilibrium 
state will vary enormously for different changes and 
different systems. It is much larger for many bio¬ 
logical systems than for moat of the systems studied 
by physical chemists. Each extension should be 
tested to ensure that the times are sufficient. 

If my talk should persuade you to rend Gibbs, you 
will note that many of his expressions contain an 
inequality as well as the equality I have discussed. 
This inequality covers the case in which a component 
is entirely absent from a phase which is in equilibrium 
with another phase which contains that component. 
Then we can only say that the chemical potential of 
the substance in the phase in which it is absent is 
equal to or greater than its potential in the rest of the 
system. For substances whose behavior approaches 
the perfect gas law or Henryks law at zero concentra¬ 
tion, the chemical potential is minus infinity at zero 
concentration, and is therefore certainly less than its 
potential in any phase where the concentration is 
finite. Either it is impossible to have a component 
entirely absent from a phase in equilibrium with a 
phase in which it is present or its potential must be¬ 
have very differently in such a phase and in one in 
which the substance can be present. Though most of 
us find the first assumption more reasonable, there 
seems no possibility of a direct answer to this problem. 
We may, however, define a component os practically 
absent from a phase it its concentration is so small 
that we can not measure it or its effect on the chem¬ 
ical potential of any other component by the methods 
we are using to study the system. By this criterion 
we often find a component practically absent from a 
phase in equilibrium with another phase in which it is 
present. 

Too great insistence on thermodynamic rigor is not 
always helpful. I think it has hurt one important 
aspect of applied physical chemistry—^the measure¬ 
ment of hydrogen-ion activity or pH. Most physical 
chemists have never liked the saturated potassiam 
chloride bridge system for two reasons. They believe 
it is not accurate experimentally and not rigorous 
theoretically. It is certainly easy to make inexact 
measurements of pH by this method, and Uiere must 
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be thouflftnda auflli made every day. I believe, however, 
that the experimental uncertainty due to the liquid 
junction potential can usually be reduced below the 
uncertainty due to the electrode just as in a simple 
concentration cell. The important factor is probably 
the heat effect at the liquid boundary, which 1 dis¬ 
cussed above. The broad junction developed by Clark 
diminishes the disturbance, but not always enough to 
make up for the increase in the difference between the 
two solutions. Thermostating of the junction with 
liquid to give a large thermal capacity should greatly 
decrease the experimental difficulty. 1 think that the 
same amount of care would give as great precision 
with the salt bridge cell as with the cell with a silver 
chloride electrode and added chloride for the deter¬ 
mination of acid and base dissociation constants by 
extrapolation to zero concentration. Etfecta which 
start out proportional to the square root of the ionic 
strength are only half as large for the salt bridge cell. 

The theoretical difficulty lies in the fact that we can 
not measure the chemical potential or the activity 
of a single ion species. This is closely related to the 
fact that there is no rigorous definition of electrical 
potential difference between two different media as 
noted in the last paragraph quoted from Gibbs. Sucih 
difficulties are not new in thermodynamics. We can 
not determine the enthalpy or heat content of any sub¬ 
stance, but we can measure the difference of enthalpy 
corresponding to a given change of state. So we have 
agreed on the arbitrary definition that the enthalpy 
shall be zero for oacli element and for the hydrogen 
ion in water, each in its standard state. The inclu¬ 
sion of the hydrogen ion takes care of the fact that 
we can not measure the properties of any single ion 
species. The standard free energies, or chemical po¬ 
tentials, are defined by a similar arbitrary definition. 
The standard molal electrode potentials require an 
arbitrary definition only for hydrogen and for the 
hydrogen ion in water, but not for the other elements. 

We need an arbitrary definition of the variation 
of one single ion activity with changes in the medium. 
Various definitions have been proposed, but the phys¬ 
ical chemists have not been able to come to an agree¬ 
ment in this matter. For simple solutions the best 
proposed so far is the extension of BriJnsted’s theory 
of specific ion interaction which, for electrolytes with 
univalent ions, states that in a pure salt the activity 
coefficients of the two ions are equal, and that in salt 
mixtures of constant total concentration the logaritlmi 
of the activity coefficient of any ion is a linear func¬ 
tion of the concentrations of ions of the opposite sign, 
but is independent of the concentrations of ions of the 
teme ttgn. The theory for more complex electrolytes 
is as definite but not so simple to state. This defi- 


nitioii gives a means of calculating single ion activities 
in simple solutions of known composition, but it does 
not give any means of measuring single ion activities. 

A definition which is much more generally useful is 
that at constant temperature the electromotive force 
of a cell made up of a hydrogen electrode in the solu¬ 
tion under consideration, a saturated potassium chlo¬ 
ride bridge, and a constant electrode measures the 
chemical potential of the hydrogen ion in the solu¬ 
tion under consideration. Then the replacement of 
the hydrogen electrode by any other electrode will 
give a measure of the chemical potentials of the sub- 
stanccB reacting at that electrode. Such a definition 
does not contradict any measurements or theories 
which do not involve single ion activities. If the 
molal electrode potential for the cell with hydrogen 
electrode is so chosen that the activity of the hydrogen 
ion approaches its concentration in one extremely 
dilute solution, the same relation will hold in ail dilute 
solutions for the hydrogen ion and also for any other 
ion. This definition gives no deviations from the 
logarithmic term proportional to the square root of 
the concentration. We should be able to calculate the 
change in potential of this cell with changing salt con¬ 
centration to terms proportional to the salt concentra¬ 
tion. Some of my early work indicates that at mod¬ 
erate concentrations there is a contradiction between 
this definition and that of Brdnsted for hydrochloric 
acid solutions, but the contradiction is probably not 
serious. There is much experimental work which in¬ 
dicates that the definition is not a useful one for solu¬ 
tions very concentrated in a non-electrolyte, in which 
the solvent may be regarded as changed. Such solu¬ 
tions also offer experimental difficulties which make 
the application more difficult as well as less useful. 

I do not believe that anything I can say about hy¬ 
drogen ion activity measurements will either increase 
or decrease the use of such measurements or change 
the teclinique of routine work, I do hope that what 
I have said will reduce the sense of inferiority, which 
has become aliuost a complex, and will thus increase 
the precision of this typo of measurement when the 
system and the problem justify such precision, 

The definition of the hydrogen ion activity also 
makes the cell with inert electrode and salt bridge 
give a direct measure of the oxidation-reduction po¬ 
tential, which may be considered a measure of the 
chemical potential of the electron. The complications 
which arise when oxidation-reduction reactions will 
not proceed rapidly at the electrode except with 
catalysts have played such an important part in the 
study of these potentials that they need no emphasis 
here. 

These two equilibria involve two substances, pro- 
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tons imd oleotronB^ which exist in ordinary solutions 
only at extremely minute concentrationsy but whieK 
still attain equilibriuim with the rest of the system 
rapidly. Another very important equdibrinin in¬ 
volves water, the most abundant eomponent of bio¬ 
logical systems, which appears able to go from one 
part of the body to another so rapidly that uiinute 
changes in its chemical potential are important. The 
activity of water in our blood is only about half a per 
cent, less than in pure water and only about two thou¬ 
sandths of a 2 )er cent, less than in its ultrafiltrate. Yet 
the balance in a biological system appears to depend 
upon a small fraction of the latter difference, which 
corresponds to the effect of a pressure of twenty-five 
millimeters of mercury. Even the simplest system 
of interest to the biological chemist is a very compli¬ 
cated one for accurate thinking. To improve over the 
ideal solution treatment developed by van’t Hoff and 
Donnan, it is necessary to keep very clear the dis¬ 
tinction between activity coefficients and osmotic co¬ 
efficient and not to forget which variables are being 
maintained constant. This is also one of the cases in 
which second api»roxiniations partially cancel each 
other so that the first a 2 )proximation is much better 
than a treatment which uses the second approxima¬ 
tion in one part but the first in another. 

The distributions of many otlier substances through¬ 
out the body make some of the most interesting and 
probably the most important problems of biological 
chemistry. Not all can have the same chemical poten- 





tM ^roQghout^ but the ffrst step in the jstudy nm^ pe 
the detenuination of how far the actual disMbuttcni 
varies from the equilibritun diatributiiim bmvM of 
impermeability, slow permeability or other »use. 
The rest of the problem will require knowledge out¬ 
side of thermodynamics, although there will be no 
violation of thermodynamic laws. For two examplesi 
it would be very valuable to know how closely two 
changes of state must be coupled so that a decrease in 
free energy in one may compensate for an increase 
in free energy in the other, and also what concentra¬ 
tion gradients are produced by a temperature gradi¬ 
ent which is maintained constant in spite of ffow of 
heat 

The details of a review of this kind arc essentially 
personal and subjective. The examples are mostly 
taken from protein chemistry^ partly because I be¬ 
lieve it important, but largely because I am loss ig¬ 
norant of protein ehemistry than of the other branches 
of biological chemistry. 1 have called attention to 
those applications of thermodynamics which 1 be¬ 
lieve need more careful scrutiny and to another ap¬ 
plication of which my opinion is much higher than 
those of most physical chemists. Yet it would be 
unfortunate if this question should become one of my 
authority against that of my colleagues. The most 
important part of my contribution is impeiBotial and 
objective. It is the reminder that each new applica¬ 
tion can and must be thoroughly tested witi^out re¬ 
gard to the name associated with it. 


THE TRAINING OF BIOLOGISTS* 

By Professor PAUL WEISS 

THB tJNIVBMITr QI* OHIOAOO 


A PEW comments to introduce our topic may seem 
appropriate. Why this conference on the Training 
of Biologists? Well, simply because by shaping 
future biologists, we shape the future of biology. 
And there seem to be some grounds for concern. The 
question is: Can we profitably consider the many 
ramifications of a training program in biology with¬ 
out having a unified concept of Biology itself? There 
is our cardinal issue: What is biology, and what would 
we want it to be like? If we accord to biology the 
dignity of an integrated, consistent and coherent 
science, rather than view it merely—you pardon the 
irreverent figure of speech—as a holding company 

1 Address by the Ohaiiman of the Oonferenee on the 
Training of Biologists, held in connection with the Fifti^ 
Anniversary Oelo&ation of The UniverBity of Chicago on 
September X&-80. A full report of the proceedings of the 
conference will be published at a later date. Aid by the 
Carnegie Corporation of New Toxk is gratefoUy acknowl¬ 
edged. 


embracing numerous separate and independent enter^ 
prises, then a clear understanding abont the aubetencei 
aims end limits of this science would help to establish 
a sort of central beacon with regard to which we co^d 
orient ourselves, when dealing with subordinate issues. 
Then, anybody’s problem becomes everybody’s eon- 
eem, and the common ground for this meeting of rep^ 
resentatives of diverse interests is satisfactorily dir- 
eumscribed. 

Our meeting seems timely, or even overdue, in view 
of world events. In this world eriais, science 

confronted vnth mountix^ short-range demanihit 
end an altered lon^range outlook. AH atoiind we 
hear it being inredicted, that dfter thk crisis has ooms 
to pass—in fact, if it is to be overcome for good«^-^4his 
world osn never be the same again} and ft# 

^ for ^ the 

of 
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over motion axkd aai^nfititioit in tib ooziduot of liiinian 
man iviil iiave to know mcMre about man, and 
than Jive up to his knowledge. Sinee for mueh of this 
knowledge he will have to call on biology, it becomes 
OUT responaiUlity to provide a generation of biologists 
fit to answer the ealL 

Only partly will their dtnees depend on biological 
competence, Unless they are also made conscious of 
their obligation to society, they will, 1 am afraid, be 
at a loss to justify their subsidused existence to a 
society asking unconifortable questions. As the sup¬ 
port of science will become incumbent on increasingly 
broader strata of society, for reasons of wliich you 
are aware, more and more such questions will be asked. 
And the biologist will have to be oonvineing in show¬ 
ing cause why what he is doing should not be discon¬ 
tinued as a publicly supported enterprise. The 
research man must prove that his work is more than a 
giorihed hobby, the teacher that he is more than a 
alow-motion rendition of a text; the practicing biolo¬ 
gist being the only one who will be taken for granted 
because of the plausibility of his utilitarian value. 

Now, it is somewhat alarming to have to think of 
the possibility that in some future attempts might be 
made to set up an authoritarian agency to sit in judg¬ 
ment, and exert control, over what a scientist should or 
should not do or teach. Science would choke in such 
an atmosphere. But it is just as alarming to think of 
what would happen if the coming generation were left 
with the illusion that society will continue to stand 
for the random movements of unoriented and confused 
minds, privileged to receive public support for their 
playful exertions, good or no good, just because the 
story goes that a blind hen, too, occasionally finds a 
grain. Presumably, an economically minded society 
would withdraw its support from whnt it considers a 
bad investment, and science would be starved. It is 
up to us to avert both these dangers of either thus 
choking or starving our scien^. 

We can do this, I submit, by waking up our students 
tq the realbsation that their privilege of carrying on 
science as a public trust carries responsibilities. 
Beighteii tkeir sepse of responsibility, and they will 
aU by themiidves ehe<^ and reeheck their conduct and 
activities by the Standards of scientific and social ethics 
of wbicb they will have been made conscious; and they 
will give a good aeeouut of themselves under any 
enlightened But keep on leaving them in 

the dk^ and structure of science will suffer, 

is nc^ but merely a 

before the student 
^ matkodologieal and cul- 

is 'Cominonly 
how^to'^do things, 
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but also how to rate the results of his doings, so that 
he may intelligently chart his course, ever on guard 
against the blind alleys of wasteful monomaniac pur¬ 
suits. He should learn what his science is all about, 
how it has grown and how it might be made to grow 
even better, and what he might contribute to that end. 
He most learn to plan his activities in teaching and 
research so that they will furnish useful contributions 
to the organic growth of integrated knowledge, rather 
than mere punchcards in an enormous filing system. 

Bo long as science was a pioneering adventure of 
only a few treks into vast terra incognita, there could 
be unHmited freedom of movement. With science be¬ 
coming more and more a proposition of mass team 
work, some sort of traffic control becomes necessary, 
and we would rather see this come about through the 
self-control of drivers properly instructed in their 
responsibilities than by the equivalent of police en¬ 
forcement. If we unfold before the students the whole 
t)lan of that campaign for the conquest of nature that 
is science, rather than simply teach them how to 
handle the weapons in that campaign, we shall enable 
the better ones to pick all by themselves strategic posi¬ 
tions of greatest promise of advancement to science, 
and the less gifted ones, at least, to do with greater 
understanding what they are called upon to do. 

Now, here I feel lies our first duty. If we are to 
give the student insight into the plan of this cauipaign 
that is science, we must first know the plan ourselves. 
But do we have oneT Are we agreed on how best to 
serve the progress of biology, is there unity behind 
our purpose and consensus on procedure t To answer 
these questions is well within Uie province of this 
meeting. Unless we succeed in answering them to our 
mutual satisfaction, we shall have to keep temporizing 
with the various partial issues of our educational 
program, which it would be so infinitely easier to deal 
with as part and parcel of a single broad fundamental 
policy. It wDl have to be our task, therefore, to see 
whether we can agree on certain common program- 
niatio principles. 

Let us take an example: the rating, in both teaching 
and research, of facts, as against principles. Or, as I 
would prefer to state the issue: information vs. knowl¬ 
edge. [Hus issue has been amply argued with much 
verbiage, some wisdom and little eonaequence. Soixie 
of U8 undoubtedly have strong convictions in the mat¬ 
ter, and we shall differ in our views. We may or may 
not be able to reconcile them. But at any rate, the 
eveninal turn of the argument will necessarily in- 
flli 6U<dii matters bf {mUey act, for instance, 
whetbm^ students should be made to dissect more speci¬ 
mens ^ more ooneepts. 

I fee it, the relation between factual data 
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and knowledge is the same as that between food and 
a growing organism. Like food, so-called pure facts 
must be digested, resorbed and assimilated in order to 
become knowledge; and unless they are, they become 
wastes. Already the hoard of unconsumed facts has 
become so enormous that to point—by way of alibi—to 
their possible utility in some future, sounds no longer 
convincing; if ever their time should conie, they will 
long have become obsolete, if not altogether forgotten. 
This applies to unrelated facts of research aa well as 
to unrelated data in teaching. 

Now, the question is obviously not whether we shouH 
teach facts and techniques or principles and concepts, 
but rather wliat proportion of the student^a time and 
energies we should allocate to the ingestion of facts 
on the one hand, and their digestion on the other, 
given a certain educational aim and a dcHuite time 
limit for its attainment. It seems that, instead of 
letting these proportions be decided by individual 
preferences, institutional traditions, technical ex¬ 
pediency and sheer accident, we might find some more 
pertinent formula of apportionment. 

It will be the same with most of our other problems: 
Proportions and not volume will be the main issue. 
It would be idle to indulge in dreams of what volume 
of knowledge we, preoccupied as we are with our 
individual fields of specialization, would like to com¬ 
municate to our students, if we had not to compete 
for their time, interest, endurance and resorptive 
capacity. The volume of instruction will always be 
limited by the hard reality of restricted facilities and 


human nature. But even though its volutne may have 
to vary widely, the proportions of any program may 
be preserved without distortion. It is on these pro¬ 
portions, on the harmony of the educational program, 
that we should insist. This implies that in appor¬ 
tioning subject matters, attention will have to be paid 
not only to their factual content, but likewise to their 
potential value in developing those faculties which 
transform a student of biology into a biologist. Any 
carefully conceived program will have to strike a 
sound balance between attention to detail and gen¬ 
eralization; between observation and experiment; 
analytical acumen and broad perspective; intellectual 
mastery and manual craftsmanship; mental stability 
and critical acumen; respect for tradition and courage 
to break it when necessary for progress; and so on. 
It should be easier to find our way through this maze 
of concrete problems with a central objective in view 
as our directive, than if we continued to drift apart 
along our various lines of specialization. Gathered 
here, therefore, as we are from those various lines, we 
may attempt to re weave a solid fabric of general biol¬ 
ogy out of the dangerously separating threads of 
departmentalization. 

If, after these five sessions, wc shall part with some 
clarification of purpose as guide for future action, 
this is all the reward we may duly expect to come from 
this venture. If, in addition, our collective opinion 
should turn out to point a way as to how to translate 
our conclusions into concrete action, so much the 
better. 


ANNIVERSARY ADDRESS OF THE PRESIDENT 
OF THE ROYAL SOCIETY' 

By Sir HENRY DALE 

niRKCTOR or THE NATIONAL INSTITUTB TOR MEDICAL RESEARCH 


As we come to the end of another year we can see, 
as yet, no prospect for science of escape from urgent 
preoccupation with the means of waging war. On the 
contrary, with the Union of Soviet Russia now locked 
in a supreme struggle for its own existence and the 
world’s freedom, and with the United States of Amer¬ 
ica rapidly directing its tremendous scientific and tech¬ 
nical potential to the support of the same great cause, 
the diversion of science from its normal uses and ob¬ 
jectives has spread right round the world. Yet even 
this grim necessity has brought with it some measure 
of compensation, in drawing closer the bonds of 
friendship, between the men of science in the countries 
thus united in a common purpose. We in Britain re- 

1 Concluding part of the address given at Burlington 
House, London, on November XI, X941. 


ceived a tremendous encouragement in the early months 
of this year, from the visit of President Conant and 
his associates to establish here, in London, an office for 
the maintenance of regular and intimate cooperation, 
between the war researches of our American colleagues 
and those which are here in hand. More recently, and 
in spite of all difficulties of communication, the sense 
of a common peril and a common determination is 
bringing us into a new and growing intimacy of col¬ 
laboration with our colleagues of Soviet Russia. The 
organization of the science of the British Empire for 
war has brought to London already a number of dis¬ 
tinguished colleagues from the Overseas Dominions, 
and we have heard of others who are on the way. It 
has been a pcrrtlcular pleasure to gather them here, 
in the bouse of the Royal Society, and to invite 
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to regard it as a center and a rallying point for dis¬ 
cussion of the means by which this new and closer 
collaboration^ arising under the stimulus and the nec¬ 
essity of war, may be i>erpetuated and strengthened 
for the purposes of peace. 

Generous gifts to the society, during the year, from 
sister societies in America, have given further welcome 
evidence of the determination of our colleagues there 
to come to the help of British science in this time of 
need. The American Philosophical Society, founded 
in 1743 by Benjamin Franklin, with this society as 
his model, sent us ten thousand dollars '^for the aid 
of science in Britain.” They have confirmed our in¬ 
terpretation of their fraternal gift, as betokening n 
desire to help ua to preserve some measure of normal 
scientific activity in this country during the war, and 
to keep alive the tradition of a free pursuit of knowl¬ 
edge fox the benefit of all men. We have been able to 
find good use already for a large part of this bene¬ 
faction, in the maintenance of a number of important 
researches, which war conditions had threatened to 
interrupt or to bring to an end. The American 
Physiological Society similarly sent us five thousand 
dollars, as a spontaneous contribution, to the support 
of scientific publication in Britain, mentioning physi¬ 
ology as the subject to which they, as physiologists, 
desired us to give the first consideration. The Rocke¬ 
feller Foundation, that truly international benefactor 
and promoter of natural knowledge, had already asked 
us to be responsible for the distribution of twelve 
thousand five hundred dollars in aid of scientific pub¬ 
lication in Britain in these diMcult times. 

As I have taken occasion earlier to state, gifts such 
as these, welcome for tlieir own intrinsic value and for 
the practical uses which we are readily finding for 
them, are even more welcome on account of the evi¬ 
dence that they bring, of the feeling of comradeship 
between our American colleagues and ourselves. We 
con do no less, I think, than assure them of our deter¬ 
mination that this closer sense of unity in aims and 
ideals, with them as with our fellow citisens of the 
British Overseas Dominions, shall not be lost, but 
rather strengthened, when we face together the new 
problems which the end of the war will bring. 

Though the first end imperative call on tlie science 
of all free countries is for the means of winning the 
war, to save the freedom without which science can 
not in any true sense survive, we can not put aside the 
duty of preparing for the part which science must 
play, in rebuilding and maintaining civilization when 
peace returns. The conference recently organized by 
the British Association, on ^‘Science and the World 
Order,” attracted more attention from the press and 
the public than is usually given to seientific events 
and discussions; and it was, indeed, an impressive 


and significant fact that men of science from a dozen 
or more different countries, some far distant, should 
have found it possible now to meet, here in our war- 
scarred London, and to find the time and the impulse 
for such debate. We may offer our very sincere con¬ 
gratulations on the success of such an enterprise. 
Many who took part in these meetings, held at a time 
when science finds itself conscript and organized as 
never before, for the destructive purposes of war, 
were clearly ready to support the view that it should 
be as fully organized by the governments of a world 
at peace, for its proper purposes of enriching life 
and enlarging the opportunities of happiness for all 
men alike. There were not wanting voices, however, 
such as that of our biological secretary, to sound a 
warning of dangers which might be entailed, by such 
fulness of association between science and government 
as others were advocating with conviction and enthu¬ 
siasm. Freedom and opportunity, it was pointed out, 
rather than organization, provide the conditions for 
the highest types of research, and thus, in the end, for 
the greatest services which science can give to man¬ 
kind. I find myself in sympathy with this view, and 
nobody here, I think, would suggest that it is usually 
possible to organize the researches which advance 
boldly into the unknown, and open new vistas to 
human understanding. Here we shall certainly not 
overlook the fact that, in the period between the two 
wars, important funds have been placed at the dis¬ 
posal of the Royal Society by a series of generous 
benefactors, to be administered for the support of 
researches over a wide range of subjects, in complete 
independence of any control by the state. 

On the other hand, I think that it will be agreed that 
the remarkable development in this country, since 
1914, of the state support of research administered 
by the three advisory councils, normally in relation to 
the needs and the activities of a nation at peace, has 
taken place without any obvious detriment or danger 
to the freedom of science. The Royal Society's for¬ 
mer function, of advising the government directly on 
all scientific matters, and of organizing such syste¬ 
matic researches as were then undertaken in the pub¬ 
lic interest, has, of necessity, been shared and greatly 
diminished. We es a society, however, can fairly re¬ 
gard this development as, in many respects, a realiza¬ 
tion of the plans and the dreams of our predecessors 
here; and 1 do not think it fanciful to claim that our 
society's traditions and standards have been still effec¬ 
tive, through the influence of our fellows on the ad¬ 
visory councils and their oonimitlees, and through the 
fijling of their chief executive offices by men of our 
fellowship. As a whole-time research worker myself, 
since 1914, under the body which became the Medical 


Research Council, and the senior now in that service, 
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I oan bear grateful witness to the freedom of oppor* 
tunity which can exist under an enlightened organiza^ 
tion and control, exercised on behalf of the govern¬ 
ment. I have no reason to suppose that the condi¬ 
tions are otherwise under the other research councils. 
Nor should we lose sight of the fact that a further 
large proportion of the free scientific research of the 
country is now indebted to support from the state 
through grants to the universities, administered with¬ 
out any trace of detailed government control. 

While, therefore, the existing mechanisms for the 
support of scienc^e by the state arc doubtless suscep¬ 
tible of improvement at one point or another, I find 
no reason to fear any threat to the freedom of science 
from them, or from any natural development on those 
lines. Nor do I fear it from a wider use of the 
organized ai>plication of science and scientific method 
to problems of public welfare; nor, again, from a 
more effective access of scientific knowledge to those 
responsible for government. A year ago Sir William 
Bragg told the society of the formation of the Scien¬ 
tific Advisory Committee to the War Cabinet, under 
the chairmanship of Lord Hankey, with the president 
and two secretaries of this society as members 
officio. The representation of the society has, indeed, 
been strengthened since then, and in a manner most 
welcome, by the fact that, though I have succeeded 
him ex officio. Sir William Bragg still gives his wis¬ 
dom and experience to the work of that committee, as 
an extra member. 

There is one direction, however, in which I do find 
some reason to fear for the freedom of science. If 
science should become entangled in controversial poli¬ 
tics, through the over-eagerness of its advocates and 


ehampions to invoke the sanction of science, or to 
claim its potentialities, in support of ahy special 
political doctrine, then indeed I believe that the threat 
to its freedom might become a real danger. Let there 
be no misunderstanding of my meaning. I am not 
abusing the privilege of this chair by using "contro- 
versiar^ as an epithet, to be applied to political opin¬ 
ions which I do not happen to share. I see danger if 
the name of science, or the very cause of its freedom, 
should become involved as a battle cry in a campaign 
on behalf of any political system, whether its oppo¬ 
nents would describe it ns revolutionary or reaction¬ 
ary. If science were allowed thus to be used as a 
weapon of political pressure, it would be impossible to 
protect science itself eventually from the pressure of 
sectional politico. If that should happen the dangers 
are, I believe, beyond dispute—the danger, for ex¬ 
ample, that fundamental researches, having no imme¬ 
diately practical appeal, would be allowed to fall into 
arrears through relative neglect; or the danger that 
the rigid standards of true science would be relaxed, 
by allowing the convenience of results for policy or 
for propaganda to enter into the assessment of their 
validity as evidence. This society, with its firm and 
unbroken tradition of complete aloofness from polit¬ 
ical controversy, may still find it an important part 
of its function, to keep watch and, if necessary, to 
stand without compromise, for the right and the duty 
of science to seek the truth for its own sake, in com¬ 
plete freedom from any kind of extraneous influence. 
I hope, indeed, that there will never be need tiius to 
invoke our tradition, to protect the freedom and the 
integrity of science from the enthusiasm and the ad¬ 
vocacy of any of its friends. 


OBITUARY 


FREDERICK HUTTON GETMAN 

Dr. Prederiok Hutton Getman, physical chemist, 
died suddenly on December 2, 1941, at the Stamford 
Hospital in Stamford, Conn. Ho had been in failing 
health for several months but in September attended 
the meeting of the Amerioan Chemical Society in 
Atlantic City, where be presented a paper. 

He was bom in Oswego, N. Y., on February 9, 
1877. He was the son of Charles Henry and Alice 
(Peake) Getman, The family had a very consider¬ 
able fortune, made in the lumber business, and young 
Getman had an assured position in business' if he 
chose to follow his father’s calling. However, h^ 
natural inclinations were along other lines. He earjiy 
developed a taste for music, which remained with him 
throughout life. He was an exoelleDt. organist. Ji^t 
when he decided to make science his major interest tn 
life is not known to the writer, whether it was und^r 


Mallet or Remsen; but we have his own testimony of 
his love and admiration for the latter. He was edu¬ 
cated at Rensselaer Polytechnio Institute, Lehigh 
University and the Department of Chemisti^ at the 
University of Virginia, from which he graduated in 
1896. He was an instructor in chemistry and physios 
in the Stamford High School from 1897-1901. Be 
then went to the Johns Hopkins University, where he 
received his doctorate in physical diemistry in 1903. 
He was fellow in physical chemistry at the Johns 
Hopkins University from 1901 to 1903 but remained 
as fellow by courtesy during the following year. He 
then became Carnegie research assistant for the year 
1M3-1904. Dr. Getman’s first position after leaving 
the Johns Hopkins was as lecturer in pbyoica} cdiena- 
istry at the College of the City of New York# iJBte 
was then lecturer at Columbia University in physics 
from 1907 to 1908. In 1^9 he became luwoeiate pro- 
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fessor in iibemistTy at Bryn M!awr Coile^^ where he 
remained far six years. 

The need for his counsel at Stamford in his father's 
business beoama so pressing that he then decided to 
change his base to Stamford, although continuing his 
Boientiflc interests. He took an increasing respon¬ 
sibility in the Qetman and Judd Company, of which 
he became vice-president, but at the same time he 
built and equipped the Hillside Laboratory, of which 
he waa the director. 

Dr. Getman'a researches were begun with Dr. 
Harry C. Jones on the subject of “Hydration in 
Solution.” They achieved notable results from their 
study of the freoaing points of solutions. At Bryn 
Mawr Dr. Getman continued his work on solutions, 
making a study of the viscosity of various solutions. 
At Stamford he installed refraotometrio and spectro¬ 
scopic equipment for the study of solutions. Later 
work was devoted to electrode potentials and chem¬ 
ical activity. The titles of his various papers taken 
from Chemical Abstracts are much too numerous to 
give in detail. 

Dr. Geiman was author of several books, of which 
two will be referred to here. His “Outlines of Phys¬ 
ical Chemistry,” of late years in cooperation with Dr. 
Daniels, has gone through many editions and has been 
a standard text-book in American colleges for nearly 
a generation, excelling in clarity, conciseness and 
scholarship. His “Life of Renisen” was published by 
the Journal of Chemical Education as a pioneering 
effort in the publication of the lives of American 
chemists. Dr. Getman was engaged at the time of his 


death in securing the material for the publication of 
the lives of other American chemists. It is hoped 
that this work may be continued in other hands. 

The broad interests of Dr. Getman are indicated 
by the fact that he was director of the Stamford Hos¬ 
pital, the Stamford Trust Company, the Ferguson 
Library and president of the Stamford Symphony 
Society. On trips in the West he transcribed some 
of the songs of the American Indians which he worked 
over into themes suitable for performance by or¬ 
chestras. He was also active in the Presb 3 rterian 
Church of Stamford. On November 26,1906, he mar¬ 
ried Miss Ellen M. Holbrook, of Plymouth, Mass., 
who survives him. 

Eugene: C. Binohau 

LaFATETTX COliLEGE 

RECENT DEATHS 

Dr. Alexander Lowt, professor of organic chem¬ 
istry at the University of Pittsburgh, died on Decem¬ 
ber 25 at the age of fifty-two years. 

Dr. Leon Pratt Alford, professor of administra¬ 
tive engineering at New York University, chairman of 
the department of industrial engineering, died on 
January 2 at the age of sixty-five years. 

John W. Kidd, dean of the School of Engineering 
of the Texas College of Mines at El Paso, died on 
December 29, He was sixty years old. 

J. H. Riley, associate curator in the Division of 
Birds of the U. S. National Museum, died on Decem¬ 
ber 17. Mr. Riley had been associated with the divi¬ 
sion since 1896. 


SCIENTIFIC EVENTS 


DEVELOPMENTS IN AGRICULTURAL 
RESEARCH IN GREAT BRITAIN^ 

The extended field of activity and additional finan¬ 
cial resources which have recently been granted by 
the government to the Agrieoltural Research Coun¬ 
cil have opened the door to new developments in this 
branch of applied science. A large part of the coun- 
oil’$ activities will still be devoted to coordinating, 
and advising on, the work of the various research 
institutes to w2ii<di the Ministry of Agriculture and 
Fisheries and the Department of Agriculture for 
Scotland are making maintenance grants, and to 
furthering the interests of these institutes in every 
possible way; but it is the council's intention to de¬ 
vote some part of the funds to be expended at its own 
discretion, for which it is answerable to the Lord 
President of the Council, to the furtherance of agri- 
ealtural resean^ in univeieity departments and to 
^ ehlaiiem of its own soientifio staff. It is, in 


particular, the council's desire to encourage both 
senior and junior research workers in the biological 
sciences to enter the agricultural field. In pursuance 
of this policy, the council has established two new 
research units under its direct control, a Unit of 
Animal Physiology and a Unit of Soil Emsyme 
Chemistry. 

The Unit of Animal Physiology will be under the 
direction of Sir Joseph Baroroft, with the assistance 
of Mr. A. T. Phillipson and Dr. R. A. MoAnally. 
This unit will, by agreement with Professor E. D. 
Adrian, be housed in the Department of Physiology 
at Cambridge, and will work in close liaison with the 
Institute of Animal Pathology and the Institute of 
Animal Nutrition. In the first instance, the staff of 
this unit will devote a large part of their time to the 
j study of ruminant digestion. The Unit of Soil En- 
I zyme Chemistry will be under the direction of Dr, J. 
f H. Quastel, assisted by Dr. P. J. G. Mann and D. 
M 4 Webley. By agreement with Sir John Russell, 
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this unit will be boused in tlie Rothamsted Experi¬ 
mental Station. Dr. Quastel and hie staff will, in the 
first instance, be engaged mainly in the study of the 
influence on soil fertility of enzyme systems derived 
from soil bacteria, or from other microorganisms. 

COMMITTEE ON ECONOMIC TRENDS OF 
THE INDUSTRIAL RESEARCH 
INSTITUTE 

In a survey of “Science in Industry” in 1941, Dr. 
Maurice Ilollnnd announces tliat recently the Indus¬ 
trial Research Institute (affiliated with the National 
Researcii Council) representing more than forty com¬ 
panies in varied fields of industry, known as leaders 
in technology in their fields, have appointed a com¬ 
mittee on “Economic, Political, and Social Trends 
Affecting Research Policies” to study the deep and 
significant national trends in these three categories 
as they are now affecting and may affect in the future 
research personnel, organization and appropriations. 

The primary purjiose of the committee is to devise 
ways and means to preserve research organizations in¬ 
tact after the war. It is looking toward the formula¬ 
tion of a plan which can be sponsored and backed by 
the only organized industrial company membership 
group in the United States for some form or method 
of accumulating a surplus or sinking fund for re¬ 
search in loan times, or some form of economic secur¬ 
ity such as irrevocable trust funds for research work¬ 
ers, or some form of group insurance especially de¬ 
signed to fit the needs of creative workers in industry. 

The report points out that “with the appointment 
of Dr. Vannevar Bush as director of the Office of 
Scientific Research and Development, the entire sci¬ 
ence resources of the nation, including those of the 
armed services, are now under the direction of one 
man. For the first time in the nation^s scientific his¬ 
tory the resources of government, industry and uni¬ 
versity are integrated and coordinated for the pri¬ 
mary purpose of national defense. 

“Substitution of industrial materials come second on 
the list as a significant trend in the defense-dominated 
scene—with companies crossing industry boundaries. 
The search for substitute material in the case of at 
least one large automobile manufacturer has deflnit^jly 
indicated that the substitute material is functionally 
better adapted to the purpose, is cheaper and more 
doeorntivo, with the result that they will probably 
not go back to the original material. 

“The publication of ‘Industrial Research. II. A 
National Resource' by the National Resources Board j 
—a survey made by the National Research Council for j 
that body—has had a marked effect in high places in 1 
industry and industrial-financial groups in stiraulat-( 
ing interest in technical research as one fonn of ‘in- ' 


dustrial insurance.' This is particularly true in tlie 
management and executive strata of industry and 
financial organizations.” 

THE COOPERATIVE COMMITTEE ON 
SCIENCE TEACHING 

Under the sponsoi^hip of five scientific societies 
representing biology, chemistry, mathematics, phys¬ 
ics and research in science teaching a conunittee has 
been formed to work on educational problems of vital 
interest to all science teachers whicJi no single organi¬ 
zation can solve working alone. The committee is 
known as the Cooperative Committee on Science 
Teaching. 

Two meetings have been held, one in April and one 
in November, 1941. Work is now in progress on four 
problems: 

1. Licensing or certification of second ary-school science 
teachers. The committee hopes to work out a solution that 
will be practicable and that will be adopted by certifica¬ 
tion authorities. 

2. The college training of prospective science teachers. 
It is desirable to prepare teachers for teaching certain 
combinations of subjects rather than to prepare in¬ 
tensively in one subject. 

3. Exploratory studios of the secondary-school science 
curriculum. The committee hopes to stimulate a number 
of colleges and universities to organize workshops and 
confcroncoB for bringing together secondary-school teach< 
ers to work on their educational problems. 

4. Problems of state or local agencies needing the sox- 
vices of educational consultants on questions pertaining 
to science teaching. The committee offers its services as a 
consultant to state or local agencies working on problems 
peilaining to science teaching. 

The committee consists of the following members: 
Representing the American Association of Physics Teach¬ 
ers: K. Larkllorovitz, Purdue University; Olcn W. 
Warner, Wilson Junior College, Chicago. 

Representing the American Chemical Society: B, S. Hop¬ 
kins, University of Illinois; Martin V. McGill, Lorain 
High School, Lorain, Ohio. 

Hepresenting the Mathematical Association of America: 
A. A. Bennett, Brown University; Raleigh 8chorling, 
University of Michigan. 

Representing the National Association for Research in 
Science Teaching: G. P. Oohoon, the Ohio State Uni¬ 
versity ; Robert J. Havighurst, University of Chicago. 
Representing the Union of Biological Societies: Oscar 
Biddle, Carnegie Station for Experimental Evolution. 

Robert J. Havighurst is chairman of the oonimittee 
and Glen W. Warner is secretary. 

THE AMERICAN FERN SOCIETY 

Dr. Douglas Houghton Campbell, of Stanford 
University, has recently (December, 1941) been 
elected to honorary membership in the American Fern 
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Society* Dr. Caiupbell, who has been a regular mem¬ 
ber of the society for twenty-five years, becomes the 
fifth botanist to receive this honor during the fifty 
years' existence of the society, the others being Dr. 
Carl Christensen, of Denmark; Professor Frederick 
Orpen Bower, of England; Professor Willard Nelson 
Clute, of Butler University, Indiana, and Dr. Camp' 
bell E. Waters, of Washington* Professor Campbell 
began his fern work with a research problem on the 
common sensitive fern, Onoclea, fifty years ago. 

The American Fern Society is about to celebrate 
fifty years of activity relating to ferns. While its 
official organization and first publication date from 
1893, forty-nine years ago, there had been a prelimi¬ 
nary gestational period of a year or two before that, 
during which its nineteen charter members perfected 
the j)laris which led to its birth as the “Linnaoan Fern 
Chapter" of the Aga.ssiz Association, and later to an 
adolescent change into “The American Fern Society." 
Drs. Waters and Clute have been members for half a 
century. 

From its start with nineteen charter members, the. 
Fern Society has grown to a present membership of 
over four hundred, comprising fern students from 
many different professions and walks of life. During 
1941, the society's publication, the American Fern 
Journal, completed its thirty-first volume with Dr. 
W. R. Maxon, of the Smithsonian Institution, as 
its editor-in-chief. Preceding him, C. A. Weatherby, 
of the Gray Herbarium, served as editor for a i>eriod 
of twenty-six years. Publication headquarters of the 
journal are at the Brooklyn Botanic Garden, which 
also houses its herbarium and library. Before the 
Journal was started (1910), the society sponsored the 
Fern Bulletin, which was edited through twenty vol¬ 
umes by Willard N. Clute. 

THE AMERICAN PHILOSOPHICAL 
SOCIETY 

SiNOK 1937 the American Philosophical Society has 
been holding a general meeting in the month of Febru¬ 
ary, at which meetings such topics have been con¬ 
sidered as the “Administration of Funds in Aid of 
Research," the “Publication of Research,” “The Cen- 
tenoxy of the Wilkes Exploring Expedition,” “The 
life and Work of Alexander Dallas Bache” and the 
“Centenary of Geomagnetism in America.” 

It is proposed to devote the midwinter meeting on 
February 13 and 14 to the “Early History of Science 
and Learning in America” with especial reference to 
the part played by the American Philosophical So¬ 
ciety, which this year completes its bicentenary. At 
present the program includes the subjects and speak¬ 
ers given below: 

MaiKematica, Frederick E. Brasch, Library of CongT(!RB. 


Astronomy, S. A. Mitchell, University of Virginia. 
Physics, W. P. Magie, Princeton University. 

Chemistry (Joseph Priestley), Detlev W. Bronk, Univer¬ 
sity of Pennsylvania, 

Engineering, Dugald C. Jackson, Massachusetts Institute 
of Technology. 

Meteorology, W. J. Humphreys, U. S. Weather Bureau. 
Agriculture, M. L. Wilson, under secretary, United States 
Department of Agriculture. 

Botany, M. L. Fernald, Harvard University* 

Natural History (Benjamin Smith Barton as naturalist), 
Francis Pennell, Academy of Natural Sciences of 
Philadelphia. 

Entomology, Philip P. Calvert, UnivetBity of Pennsyl¬ 
vania. 

Geology and Geophysics, Bailey Willis, Stanford Univer¬ 
sity. 

Paleontology, George G. fiimpson, American Museum of 
Natural History. 

Medicine, Francis R. Packard, Philadeljjhia, 

The American Indian, Clark Wiasler, American Museum 
of Natural History, 

Education, Merle M. Odgers, Girard College* 

Michaux and His French Associates, Gilbert Chinord, 
Princeton University. 

Thin program should prove of unusual interest not 
only because of the subjects and speakers announced, 
but also because the theme of this meeting has been 
proposed us the field which should be especially culti¬ 
vated by our library. This meeting should enable ub 
to assess the present value of our library in this field 
and to leani of the gaps which should be filled if it is 
to be an important aid in this department of historical 
research. 

As usual the society will provide hotel entertain¬ 
ment for non-resident membera and specially invited 

Edwin Q. Conklin, 
Executive Officer 

OFFICERS OF THE AMERICAN ASSOCIA¬ 
TION FOR THE ADVANCEMENT OF 
SCIENCE 

A FULL account of the Dallas meeting of the Amer¬ 
ican Association for the Advancement of Science and 
the scientific societies associated with it, edited by the 
permanent secretary, will be printed in the issue of 
Science for February 6* 

Officers for 1942 were elected as follows: 

President 

Dr. Arthur H. Compton, University of Chicago. 

Vioe-presidenu and Chairmen of the Seetione 
Mathematics (A): Marshall H. Btone, Harvard University. 
Phyeies (B): A. J. Dempster, University of Chicago. 
Chemietry (0): J, H. Hildebrand, University of Oallfor- 
ttia, Berkeley. 
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AHnmomjf (B): Edwin P, Carpenter^ tTniversity of Ari- 
Kona. 

Oeology and Geography (E); Ohester IC. LongweU, Yale 
University, 

Zoological Sdencee (F): W, C. AUee, University of Chi- 
eago. 

Botanical Seienceti (G): J, T. Buchhol*, University of IIU' 
Bois. 

Anthropology (H): Leslie Spier, University of New 
Mexico. 

Psychology (I): H. E. Garrett, Columbia University. 

Uistorioal and Philological Soiencea (L): Morris K. 
Cohen, New York, N. Y. 

Engineering (M): W. R. Woolrich, University of Texas, 
Austin, Texas. 

Medical Sciences (N): H. S. Gasser, Rockefeller Institute 
for Medical Research, New York. 

Agriculture (O): A. B. Murneok, University of Missouri. 

Education (Q): Harold F. Clark, Columbia University. 

Members of the Sectional Committees 

Mathematics: W. L. Ayres, West Lafayette, Ind. 

Chemistry: William C. Rose, University of Illinois. 

Astronomy: R. M. Petrie, Dominion Observatory, Victoria, 

B. 0. 


Geology and Geography; Marltnd Billings, Harvard Uni¬ 
versity, 

Zoological Boiences: A. C, Kinsey, Indiana University. 

Botanical Sciences: H. H, Bartlett, University of Michi¬ 
gan. 

Anthropology: Clyde Kluckhom, Harvard University. 

Psychology: William A. Hunt, Newport, B. I. 

Bistorioal and Philological Soienoes: Alexander Pogo, 
Harvard Library, 

Medical jSfoieaocs: Irvine E. Page, Indianapolis City Hos¬ 
pital. 

Agriculture: W. H. Pierre, Iowa State College, 

Education: M. R. Trabue, Pennsylvania State College. 

Eaueoutive Committee 

Esmond R. Long, Henry Phipps Institute, Philadelphia, 
Pa. 

W. E. Wrather, Dallas, Texas. 

Council 

Howard A. Meyerholf, Smith College. 

William E. Wickenden, Case School of Applied Science. 

Committee on Grants 

A. F. Shull, University of Michigan. 

A. L. Hughes, Washington University. 


SCIENTIFIC NOTES AND NEWS 


Db. Abthitr H. Compton, Charles II. Swift dis¬ 
tinguished service professor of physics at the Uni¬ 
versity of Chicago, was elected president of the 
American Association for the Advancement of Sci¬ 
ence on December 31, at the Dallas meeting. He 
succeeds Dr. Irving Langmuir, of the General Electric 
Company, 

Mountain summits in the Sequoia National Park, 
all more than 13,000 feet high, with the approval of 
the U. S. Board of Geographical Names, have been 
given the names of the following distinguished scien¬ 
tific men: Chamberlin, Hale, Newcomb and Pickering. 

The annual $1,000 prize of the American Associa¬ 
tion for the Advancement of Science for a notable 
contribution to science presented at its annual winter 
meeting has been awarded to Professors Prank II. 
Johnson, of Princeton University, and Dugald E. S. 
Brown and Douglas A. Marsland, of New York Uni¬ 
versity, for their paper entitled ^*The Reversible 
Denaturation of Enzymes as a Determining Factor in 
the Reaction of Biological Systems to Temperature 
and Pressure.” 

Db. AiiWiN M. Pappenhbimbb, of the New York 
University College of Medicine, was presented on 
December 30 with the prize of $1,000 and a bronze 
medal of the Eli Lilly Company at the joint annual 
banquet in Baltimore of the Society of American 
Bacteriologists, the American Association of Immn-^^ 


nologists and the American Society for Experimental 
Pathology. 

The Pejirose Medal of the Geological Society of 
America was presented to Professor Norman Levi 
Bowen, of the University of Chicago, at the annual 
dinner of the society at the Boston meeting on De¬ 
cember 30. 

The presentation of the Perkin Medal “for out¬ 
standing work in applied chemistry” to Dr. Martin 
Hill Ittner, chemist of the Colgate-Palmolive-Peet 
Company, will be made at a meeting of the Chemists 
Club, New York, on January 9. 

pROPKSaoR Douglas Johnson, of Columbia Uni¬ 
versity, was elected president of the Geological So¬ 
ciety of America on December 29 at the opening of 
the annual meeting in Boston. Other oMoers elected 
were: First Vice-president, Professor E. L, Bmce, 
of Queen^s University, Kingston, Ont.; Second F*ce- 
president, Professor Chester R. Longwell, of Yale 
University; Third Vice-president, Dr, Lloyd W. 
Stephenson, of the U. S. Geological Survey; Fourth 
Vice-president, Dr. PrederidE E. Wright, of the Geo¬ 
physical Laboratories of the Carnegie Institution; 
Secretary, Dr* H. R. Aldrich, of Columbia Univer¬ 
sity* Councilona elected included past president, 
Pxofessor-emeritus Charles P, Berkey, of CQlond)i& 
University; Professor William 0. Hotchkiss/ of 
Rensselaer Polytechnic Inatitnte; Dr. 4.1. Isjnrorm 
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of Tulsa, Olda., and Profeeaor BoUin T. Chamberlin, 
of the University of Chioago. The newly elected 
president, the vioe-presidents and the secretary are 
also members of the council. 

At the Baltimore meeting of the American Society 
of Bacteriologists, officers were elected as follows: 
Dr. Selman A. Waksman, of Rutgers University, pres¬ 
ident; Dr. Rebecca Lanoefield, of the Rockefeller In¬ 
stitute for Medical Research, vice-president, and Dr. 
William B. Sorrels, of the University of Wisconsin, 
secretary-treaeurer, 

Db, Evartb a. Graham, professor of surgery at 
Washington University Medical School, St. Louis, 
has been elected a member of the Royal Society of 
Sciences of Uppsala. 

Da. Otto Loewi, research professor of pharmacol¬ 
ogy at New York University College of Medicine, has 
been appointed Walker-Ames professor of pharma¬ 
cology and physiology for the spring quarter of 1942 
at the University of Washington. 

Dr. Mario Soto has been appointed professor of 
pharmacology at the University of Buenos Aires. He 
will devote his time to research and will give up his 
clinical connections. 

De. Brdno Nowakowski, professor of hygiene, has 
become a member of the faculty of the Polish School 
of Medicine at the University of Edinburgh, 

Dr. C. E. Luckb, Stevens professor-emeritus of 
mechanical engineering at Columbia University, who 
retired this year as head of the department of me¬ 
chanical engineering, has been appointed by the 
Chemical Construction Corporation, New York, con¬ 
sultant in the selection and installation of power- 
generating and mechanical equipment. 

WrUiTAM C. White, engineer in charge of the 
vacuum tube division of the radio and television de¬ 
partment of the General Electric Company, has been 
made director of an electronic laboratory which has 
been established by the company for the centraliza¬ 
tion of its activities in this field. He is succeeded in 
the vacuum tube division by 0. W. Pike. 

Db. Z. I. Kebtesz, chief in research in chemistry at 
the New York State Experiment Station at Geneva, 
has been granted a six months’ leave of absence to 
engage in research on the production of various citrus 
products on a prbjeot sponsored by the Federal Gov- 
erhment at Dunedin, Fhu 

Th!x American Chemical Society has announced the 
fbmation of a committee on economic status, to con¬ 
duct a stirvey of the chemical profession in America 
M eoot^eiratibii with the U. S. Bureau of Labor Statis- 
^ Baaa, aasUtant director of the 


Mellon Institute of Industrial Research, Pittsburgh, 
has been made chairman. 

Db. William C. Stapib, professor of rese^ch med¬ 
icine at the University of Pennsylvania, will deliver 
the fourth Harvey Society Lecture of the current 
series at the New Y'ork Academy of Medicine on Janu¬ 
ary 15. He will speak on ^^Intermediary Metabolism 
in Diabetes Mellitus,” 

The appointment of a special committee entitled 
‘‘A Committee on Wartime Requirements for Special¬ 
ized Personner^ has been announced by the National 
Resources Planning Board. This committee will func¬ 
tion as a part of the National Roster of Scientific 
and Specialized Personnel, of which Dr. Leonard Car- 
miohael is director. The names of the committee, 
announced by Frederic A. Delano, chairman of the 
National Resources Planning Board, are: Dr. Leonard 
Carmichael, chairman; Dr. Edward C. Elliott, presi¬ 
dent, Purdue University; Marion B. Folsom, trea¬ 
surer, Eastman Kodak Company; Dr. Guy Stanton 
Ford, ex-president, University of Minnesota; Briga¬ 
dier General Lewis B. Hershey, director, Selective 
Service System; Edward F. McGrady, special ad¬ 
viser to the Secretary of War; Monseigneur John A. 
Ryan, National Catholic Welfare Council; John W. 
Studebaker, commissioner of education, Federal Se¬ 
curity Agency; Dr. Baldwin M. Woods, University 
of California; Owen 1). Young, honorary member of 
the Board of Directors, General Electric Company. 
James C. O’Brien, executive officer of the roster, will 
act in a similar capacity for the work of this com¬ 
mittee. The committee is being asked to formulate 
recornmendations and report to the National Resources 
Planning Board as quickly as possible. 

Civil Service examinations are announced as fol¬ 
lows: For analytical and research chemists, with sal¬ 
aries of $2,600 to $5,600 a year—any specialized 
branch of chemistry is included; analytical chemists 
at $2,600 to $3,200 are needed for chemical testing of 
materials, for compliance with specifications, checking 
health hazards by chemical methods and other ana¬ 
lytical chemistry work—and for pbannacologist and 
toxicologists, $2,600 to $4,600 a year. In both these 
examinations, responsible professional experience must 
be shown, except for the partial substitution of grad¬ 
uate study. The Naval Observatory in Washington, 
D. C., is in immediate need of junior astronomers. 
The r^^ter of eligibles established as a result of the 
1940 examination for junior astronomer is exhausted. 
Theoe positions carry salaries of $2,000 a year and 
for Aub-professional positions from $1,620 to $1,800. 
Tbe U. S. Public Health Service needs health edu¬ 
cation consultants at $3,800 a year; assodatea at 
$3^300, and assistants at $2,600. 
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Thu Torrey Botanical Club, New York, will cele¬ 
brate the seventy-fifth anniversary of its foundation, 
beginning on June 22, when an anniversary reception 
and banquet is planned. During the week there will 
be symposia, addresses and field trips. Visits will be 
conducted to institutions and to places of botanical 
interest in and near New York. 

The Agricultural Experiment Station of the School 
of Agriculture, Stillwater, Okla., celebrated its fiftieth 
anniversary during the golden jubilee celebration of 
the Oklahoma Agricultural and Mechanical College 
on December 13, 14 and 15. Dr. Henry G. Knight, 
chief of the Bureau of Agricultural Chemistry and 
Engineering, who was director of the Oklahoma Sta¬ 
tion from 1918 to 1921, was one of the principal 
speakers, representing the research activities of the 
land-grant colleges. He spoke on *‘Future Markets 
for Farm Products^' and on ‘‘Chemists and Engineers 
in Agriculture.'’ Among the graduates of the insti¬ 
tution who were named during the jubilee as the 
initial members of a newly established “Hall of Fame” 
were: Dr. R. R. Shively, vice-president and chief 
technologist of B. F. Drakenfeld and Company, “for 
his research contributions in the chemistry of ce¬ 
ramics and glass,” and Dr. Roy C. Newton, vice- 
president in charge of research for Swift and Com¬ 
pany, “for his combination of scientific and execu¬ 
tive skill in building the research department of that 
company.” 

As a war-emergency measure, the Harvard Medi¬ 
cal School, the Boston University School of Medicine, 
the Tufts College Medical School and the new Har¬ 
vard School of Dental Medicine have issued a joint 
statement to the effect that, beginning on July 1, they 
will go on a twelve-month basis. The new program 
of continuous operation will do away with the present 
summer vacation period and will shorten the period 
of medical training to three calendar years instead of 
four. Graduates of the School of Dental Medicine 
will qualify in four and a half years, instead of five 
as originally planned. No change in the amount of 
required work is contemplated in any of the institu¬ 
tions involved, and Uiere is no intention of lowering 
standards. 

The Yale University School of Medicine will be 
conducted the year round for the duration of the na¬ 
tional emergency. The course will thus be shortened 
from four to three years, and each year will comprise 
four terms of eleven weeks. Tuition for the full 
course will remain unchanged at $2,000. Because of 
the redaction in time for elective work, the thesis re¬ 
quirement will be waived for classes graduating in 
1943 and thereafter under the three-year plan, but 
the thesis will be continued as an elective. It was also 


announced that provision had been made to increase 
the enrolment of each entering class from fifty to 
sixty students. The summer term will begin on June 
29. 

Thbough a bequest of the late William Campbell, 
for many years Howe professor of metallurgy at Co¬ 
lumbia University, two fellowships have been estab¬ 
lished. They are awarded primarily for graduate 
study and research in the field of metallurgy. Prac¬ 
tical experience in metallurgy or previous graduate 
study is desii'able. The stipend of each fellowship is 
fixed at the time of award by recommendation of the 
committee and will normally be an amount sufficient 
to meet the necessary living expenses of the incum¬ 
bent of the fellowship. Further information can be 
obtained from Professor Eric R. Jette, School of 
Mines, Columbia University. 

AcoORi^iNtT to the Journal of the American Medical 
Association, Harvard University and the Massachu¬ 
setts General Hospital, Boston, have reached an agree¬ 
ment whereby the main phases of the work in cancer 
treatment and research now being carried on by the 
Collis P. Huntington Memorial Hospital of Harvard 
Medical School will be transferred to the General Hos¬ 
pital. The step was taken because of the belief that 
the care and treatment of medical specialties can be 
more efficiently handled as part of a large institution 
of general scope than in sjiialler individual units, 
Under the new arrangement there will be transferred 
to the Massachusetts General Hospital the in-patient 
and out-patient services at the Huntington Memorial. 
The laboratory and research work now carried on 
by the Harvard Cancer Commission, established in 
1899, wiD continue under the supervision of the com- 
mission. The research activities of Dr. Joseph C. 
Aub, associate professor of medicine at the Harvard 
Medical School, will be carried on at the General Hos¬ 
pital in connection with the tumor clinic which the 
hospital has been conducting for many years. The 
remainder of the varied research work of the cancer 
commission will be continued in conjunction with the 
medical school. The equipment of the General Hos¬ 
pital, including its 1,000,000 volt x-ray machine, will 
be available to all patients at both the Huntington 
and the General Hospital, and the Harvard supply of 
radium, heretofore used at the Huntington, will be 
available to the Massachusetts General Hospital. 

The first report of the Sub-oommittee on the Ecol¬ 
ogy of Marine Organisms, Committee on Geologic 
Research, has recently been issued by the National 
Research Council. It is a mimeographed buQetin of 
fifty-two pages, containing material presented last 
May at the annual meeting of the Division of Geology 
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and Geography* Most of the data in the report were 
obtained by the aub^coznmittee in a canvass of indi< 
viduals and institutions interested in marine ecology 
aa related to paleontology. The report attempts to 
present a picture of current and recently completed 
activities together with an annotated bibliography of 
a number of recently published papers. The Division 
of Geology and Geography wishes to give the report 
a fairly wide distribution in the belief that it will be 


found useful by paleontologists. Copies have been 
sent to individuals and to libraries, particularly those 
in the geological departments of colleges and uni’ 
versities, A limited number of copies are on hand 
and will be mailed to those desiring them. Requests 
should be addressed to the Division of Geology and 
Geography, National Research Council, 2101 Con¬ 
stitution Avenue, Washington, D. C., accompanied 
by fifteen cents to cover cost of postage and handling. 


DISCUSSION 


THE CURRENT LIST OF MEDICAL LITERA¬ 
TURE—AN EXPLANATION 

Latjely, much has been written of the little planeo- 
grapbed weekly list of medical literature issued by the 
Friends of the Army Medical Library. One of the 
latest comments, and a very intelligent one at that 
from the view-point of its writer, was an article pub¬ 
lished in the September 26 issue of Science, in which 
Joe Hare, of the University of Denver, praised the 
list as being potentially by far the most important 
index** of current literature in any scientific field 
(italics by me). He called the list an index, and criti¬ 
cized its “weird” classification. Since he also ex¬ 
pressed his fear that the carelessness of classification 
committed by the weekly list may reflect badly upon 
'*the excellent classification found in the Index-Cata¬ 
logue,” I think that it is time to throw light upon the 
historical background of this new bibliographical aid, 
upon its aims and its accidental relation to the Army 
Medical Library and its Index-Catalogue. Being one 
of the midwives assisting at the birth of the weekly 
list, and, to a certain extent, nursing it through its 
infancy, I may probably tell more about the difficulties 
of its birth, the weak constitution of the child, and so 
forth, than the casual observer. 

The rather short history of the Current List is 
closely connected with the development of microfilm 
service of the Array Medical Library. This service 
con be traced back to 1037, In that year, Colonel 
Harold W. Jones, the librarian, saw the great possi¬ 
bilities of microfilming, and gave permission to the 
Bibliofilm Service, then operating at the Department 
of Agriculture, to film the library's books and journals 
if requested by the customers of that service. During 
the following two years, Bibliofilm Service copied 
nuiny books and journal articles in the Army Medical 
Library, but it was felt that such an external agency 
would never be a proper substitute for what should 
be an extension service of the library. Filling out its 
orders was always a great burden to the library 
staff which, since it did not have any supervisory 
power over the preparation of microfUras, could do 
HttlS w nothing for the improvement of films deliv¬ 


ered to patrons who always considered the library 
responsible for any defects found in the films received. 
For this and many other reasons it seenied to be desir¬ 
able to establish a microfilm service of our own, oper¬ 
ated in the spare time of our employees. 

About a year ago, Dr. Seidell, who has been one of 
the early sponsors of the inauguration of microfilm 
services in public libraries, offered the librarian a 
microfilm equipment to be installed in the library 
building. The library being a government operated 
institution, a nucrofllm service could not become an 
official part of the library without a special authoriza¬ 
tion by Congress and without appropriation of public 
funds for its management and maintenance. In addi¬ 
tion, an official ndcrofilm service was not at all desir¬ 
able because its operation would require a large per¬ 
sonnel for bookkeeping, accounting, and so on. 

A group of persons of high professional standing, 
who later took the name of Friends of the Army Medi¬ 
cal Library, decided at this time that, instead of going 
through the endless maze of official sanction, the 
microfilm service should operate os a private organi¬ 
zation of the Friends, with permission of the Surgeon 
General of the Army. 

The Friends realized that a microfilm service with¬ 
out a sufficient steady patronage •sooner or later would 
have to be discontinued. Of what avail is a microfilm 
service for a scientist who is not informed about the 
recent material available in the library? Should he 
wait until the printed and classified bibliographies 
coll his attention to the recent developments? Or 
should the man from Texas or Oregon fly to Washing¬ 
ton in order to glance through the subject cards pre¬ 
pared daily by the library staff for the Index-Cata¬ 
logue from the large daily mail of scientific journals? 
Here seemed to be an opportunity for the Army Medi¬ 
cal Library to become a bibliographical source for the 
medical research of the whole nation and even of the 
entire Western Hemisphere. Therefore, the Friends 
sought for means to extend the library’s services and 
to build a bridge between the card file of the library 
and the study desk of the scientist. 

Tiieoretically, a daily list of medical literature or a 
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a^ntact tlie Teletype Byetem would best answer the 
seiebtist's eagerness for qniek information^ but none 
of these is practical or economical The next best solu¬ 
tion seemed to be a weekly list of scientific papers. 
This idea had its chief support in the fact that there 
was elnioet no money needed for the preparation of 
the list. The proposed Current List did not need 
money in order to subscribe to thousands of medical 
journals, nor to maintain a large stafE of indexers and 
foreign translators. Neither did it need any to pay 
an editorial staff. Almost everything was Uicre, ready 
in the library, ready for a leasedend. The Friends 
merely needed to borrow the daily achievements of tlie 
library staff, and to allow the references to medical 
pa]>ers to be copied by a typist. 

Thus tlie weekly list took its origin as a private 
publication of the Friends. It was called a list with 
purpose, and it should not be taken for anything else 
but a private list, and a very primitive type of biblio¬ 
graphical aid at that. 

The method of arrangement was selected in order to 
avoid even the slightest pretension to being called a 
classified index, and to prevent any confusion with the 
official publication of the library, the Index-Catalogue. 

It should not be forgotten that in preparing tlie 
weekly list, the Friends ore just readers of the library, 
borrowers of its materia). The reference cards of the 
Index-Catalogue are loaned to them at the closing time 
of tl»e library; they are copied at night, and returned 
next day to the regular subject file of the library. 
There is no connection whatever Iwtween the publica¬ 
tion of the Current Lint and the Index-Catalogue, 
beyond the borrowing of the cards. The list is pre¬ 
pared outside the library, the arrangement of titles 
and the grouping of journals by pasting the typed 
sheetjs under the 44 arbitrarily selected groups being 
done at the private home of the typist Everything 
is necessarily done jtiurricdly in order to have the 
weekly issue ready in time. There is no supervision 
of the copy prepared for planeographing. The 
Friends do not supervise. On the other hand, neither 
the librarian nor the editor of the Index-Catalogue 
nor the library itself could or should assume officially 
any editorial supervisory power over eueh a type of 
privately issued list; nor under these oircumstanees 
can they be held responsible for the "weird cata- 
loguing*’ in the list. 

In fact, it is doubtful if any one should be blamed 
when in an unclassified list of scientific papers the 
contents of a whole number of on entomological jour^ 
nal sometimes ciuwl into the Anthropology class, or 
if the Archiv fur Eas^bidlogie slips into the Micro¬ 
biology group. It would not bo poaaiMe to arrange 
half of the contents of a journal under one heading, 
and the other half under another heading if, by its 


title, the journal itself happens to bdong to Ihe group 
of Societies and Miseelioneous. The article cm 
min K in obstetrics,” mentioned by Joe Him as an 
example of slipshod olasBiflcation, was pubUshed in the 
Journal of the AfsdtcaZ Society of Neu) Jersey, together 
with several other articles on various other ^topiea. 
While the articles themselves may belong to at least 
nine different groups, the journal itself is correotly 
put into the group of society publications. 

I would prefer to say that there is no elassiffoatian 
in the Current List. The arrangement of journals 
under 44 groups is certainly anything but elassifica' 
tion. Such an arrangement has absolutely nothing to 
do with the highly detailed olassiffcation system of the 
Index-Catalogue. The grouping of journal names can 
not be more than a very rough approach at separating 
1,000 titles into smaller units. The number of groups 
had to be limited to 44 because there was no place 
for a larger number on the front cover of the weekly 
list. The number of groups originally suggested was 
71, but I doubt whether even 100 groups of journals 
could help much in bringing together under the prox>er 
subject the miscellaneous oontents of such periodicals 
as the Deutsche medizinische Wochenaehrift, the Lyon 
medical or the Connecticut Medical JoumaL 

A true subject classification of the articles themselves 
would cost much more than cents per issue. First, 
a daasified and faultless bibliographical index would 
require a special staff for its preparation, with a well- 
paid editor who is both a linguist and a seholar, and 
with several typists who also know foreign languages. 
Moreover, the correct classification and the typing 
would have to wait until the end of the week, when aU 
the references have been gathered for one issue. This 
would cause a delay of at least two wedcs. Even then 
the classification should be left in a nmre or less tough 
preliminary stage because one thousand artioles refer¬ 
ring from ail fields of science to the many aspects of 
medicine are far too few to perinit their bekig 
arfauged either in a sort of "catidogUe raisonn4^’ or 
in an alphabet of very detailed subject headings. 
Also, it would be necessary often to repeat the i^ame 
reference twice or three times in order to answer the 
needs of different speeialistB and to do jnsUee to 
certain very complex publications. It was calculated 
that, even if the complex articles would nbt amount 
to more than 30 per cent, of all publications,, such a 
weekly issue of the Current lost would have to be 
u^creoBed to 60 or 70 pages with all the postdble 
double, triple or multiple cross references, cost 
bf sneh a weddy issue wotdd be abemt 1340^6/0^4 ^ 
yearly subseriptiQn not less then $ 30 . 00 . Eyen tbsh, 
an annuaVi^ would be stUl require^ to 

aea^dh fl^4wo veeUiy numbers is i 
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Ijs it oM tetter tM> pay mlj $5.00 and to leave the 
Cun^nt liat m it ist la it not better to consider it 
just a roii|:h register, and not to try to boost it into 
the higher dess of the systematic subject catalogue or 
of the biUiographioal index T As a simple register, 
it is very useful os an enumeration of the contents of 
the latest issues of journals received by the Army 
Medical Libnury. Its only scope is to fill in the time 
between the issues of the printed and better classified 
bibliographical heys to medicine, Yet, even as a 
simple register, it can be used with much advantage. 
For instanoe, I am using it for collecting special 
bibliographies on various subjects 1 am personally 
ini^rested in. As soon as the wedcly issue comes to 
my hand, I read it through from Anatomy to group 
Zoology and mark all the articles I should like to see 
immediately or in the future. It is then the task of 
iny assistants to copy the marked titles for my per¬ 
sonal card file with the exact reference either to the 
column number of the Current List or to the original 
itself. The same method could be adopted by any one 
having the Current List. Indeed, every one should 
prepare Ms own bibliographical subject file from this 
rough weekly register. Bibliographical seardi being 
an integral part of research itself, the Current List 
should never aspire to become more than a rough 
i^gister, a source left unclassified and undisturbed to 
be searched intimately and personally by the scientist. 

A few more words on the supplementary lists of 
liecent Book Acquisitions. Such lists have been issued 
for the last four years by the library in a mimeo¬ 
graphed circular, and mailed to other libraries and 
institutions for the primary purpose of facilitating 
intetlibraxy loans, thereby reducing the inquiries as 
to the holdings of this library to a minimum. The lists 
served this purpose well, and they are still oMeiiy for 
the use of libraries. Individual scholars perhaps 
would like to have annotated lists of medical books 
to show them what is trash and what is treasure. 
Such Hats can never be expected from a public institu' 
tion because annotarions with recommendation or con¬ 
demnation would reduce the library to the rank of the 
advertising ag^eies. The list of books is stili pre¬ 
pared hj the Ubrary, whith now receives 150 copies to 
be but gratis to other libraries. The books are 

arranged utt^ 71 different subjects, and this number 
was found snScient to deal with all types of books 


which the Arihy Mbdicel library has received so fur. 
Since each independent publication is individuolly 
eatalogui^ ftm list indades mere than 90 per cent, of 


the hequisi^oas. Whrt is left out is of little impor¬ 
tance bdnngihg xather into the dass of reprints 
(many theses^ etc,). 

^ I bdfieve that the Current 

plhse ^ bibUographi- 



cal tools of medicine, and I hope that nobody will 
expect more from it than what it can offer to the 
scholar; that is, an almost up-to-date privately pub¬ 
lished simple register of a conglomerate of journal 
articles received by a single large medical library and 
arranged in some rough groups of journals, with no 
attempt at a systematic classification or proper index¬ 
ing of subjects. 

Claudius F. Maybb, 
Editor of the Index-Catalogue 

Aeut Mxdical Libeaby 

THE DUPLE: A LOGARITHMIC UNIT 

To the current number of The Mathematical Gazette^ 
I have contributed a little homily on numeration and 
mensuration entitled “Octonaria” which adumbrates 
the advantages of reckoning by eights rather than in 
the scale of ten. These are sufficiently manifest to 
need no elaboration, but there is a cognate matter 
which also merits consideration—the question of loga¬ 
rithmic units, which was raised ten years ago by Dr. 
A- H. Davis,® 

It will be recalled that Dr. Davis proposed that a 
10-fold change in any quantity should be called a 
change of one hrig, a unit which he subdivided to ob¬ 
tain a more convenient decibrig. That these units 
have not become current may perhaps be ascribed not 
only to the fact that the brig itself is rather large but 
also to the somewhat involved conception inherent in 
the decibrig. 

In this matter there may be some advantage in being 
practical and making more use of the simple scale of 
two: an apprc)priate name for a binary change would 
help and the suggestion is now made that the necessary 
connotation be given to the word duple and that the 
portmanteau-word toottha^ might be legitimatized. 
Eight-fold is 3-duple and a 10-fold change or differ¬ 
ence a change of 4 duples. In terms of acoustic in¬ 
tensify, one duple equals 3.01 “decibels'^: an increase 
of 16 ^‘phons” is a 6-duple change in loudness. 

The readier appreciation of values expressed in the 
scale of two, which familiarity would engender, might 
prove helpful in more worldly matters, in the purchase 
of a horse, for example. In terms of the usual far¬ 
thing for the first shoe-nail,* two farthings for the 
second, and so on to the twenty-fourth nail, the price 
in farthings amounts to toottba 24 less one, that is 
£17,476 5s. 3id., and a bargain for King EicMtrd." 

The annexed table of tootfha will be recognized by 

ip. Simple, Mathoraaiieai Qasette, October, 1941. 

^ H. Pavis, Phys. Boc., 1931, Seport of a IHaowteion 
on p, 136. 

two <0 the power of. 

«^re{r Ijodge, ^'Basy Mathematics,Londan, 1605, 
Bhaheapeare, '^Richard HI,*’ Londtm, 1597. 
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financial experts as showing compound interest; at 
£7 3s. 6id. per cent., money doubles itself every ten 
years, and in a century increases a thousand-fold. 

Toottha makes light of astronomical figures: even 
the number of electrons in the universe amounts only 
to some toottha 2C2.8, a figure now shown as 2®®* ® but 
which might with some advantage be written 2\262.8 
or, even more simply, \262.8. Curiously enough, the 
universe itself seems more within our grasp when we 
reckon its diameter, not bythethousandmillion 
light-years, but as 2\74.2 miles. 

Pkteb Simple 

England, 

October, 1941 

ORIGIN OF THE JAPANESE WALTZING 
MOUSE 

In 1912 Fortuyn’^ pointed out that the Japanese 
waltzing mouse was smaller, and had a shorter tail 
with a lower number of tail-rings, than European J/us 
musculus. Being quite unfamiliar with the species of 
Asiatic wild mice, he asked for the advice of the late 
Oldfield Thomas, of the British Museum, and was told 
that the only wild mouse of this type occurring in 
eastern Asia was Mus musculus wagneri Eversmann, 
at that time called Mus wagneri, and regarded as a 
species different from M, musculus. As Portuyn was 
convinced that the Japanese waltzcr was derived from 
a type distinct from the European house-mouse, he 
accepted this information as the basis of his conten¬ 
tion that the derivation of the wultzer from wagneri 
was a proven fact. 

More recently W. H. Gates® has supported For- 
tuyn^s view, and has adduced morphological and 
physiological, as well as historical facts in its favor. 
Keeler,® primarily on historical grounds, has main¬ 
tained a south Chinese origin of the waltzer. 

Through the kindness of Dr. 0. M. Allen, of Cam¬ 
bridge, Maas., I have recently had an opportunity 
to examine specimens received from Dr. Fortuyn, in¬ 
cluding 24 waltzing mice (8 white, 8 black, 8 Dutch 
piebald), and 9 wild wagneri from Poking, China. 
They bear out the resemblance between the two types, 
as described by Fortuyn and Gates. Therefore, it can 

t A. B. D. Fortuyn, Zaol Aiur., 89: 88, 1912. 

3 W. Oates, Oaraegie Inst. Wa^ington, PubU 387; 91, 
1826 . 


be taken as proved that the Japanese waltzer has noth¬ 
ing to do with the European house-mouse. 

However, the evidence that these mice were first 
bred in China, and were taken to Japan later on, can 
not be accepted as conclusive for the following 
reasons. 

(1) M. m, wagneri Eversmann is not the only wild 
race of short-tailed mice of this group, found in 
eastern Asia. A second wild subspecies, M, m. manchu 
Thomas (1909),* is found in Manchuria and Japan. 
Wagneri and manchu arc very closely related, but in 
populations of manchu a buff, and a dark grey color 
phase are found, whereas in wagneri only the buff 
phase is known. 

(2) The Japanese house-mouse, ilf. m. molossinus 
Tcmminck, is derived from the local wild stock of 
M. m, manchuf from which it differs by its small size, 
and in having the belly buffy, instead of white. It 
has the satne two color phases as the wild stock, the 
buffy and the dark grey, and almost as short a tail. 
When Thomas gave his information to Fortuyn, he 
was not aware of the occurrence of M, m. manchu in 
Japan, nor of the fact that molossinus was the com¬ 
mon Japanese house-mouse, and that in Japan the 
European house-mouse does not exist, 

(3) The house-mice of southeastern China, as far 
north as the Yangtze River, belong to the Indian type. 
They have very long tails, much longer than the head 
and body. They closely approach the European style, 
but differ widely from the short-tailed Japanese house- 
mouse. 

(4) No true house-mice occur in northern China. 
The house-mice there are facultative commensals, and 
do not differ considerably from the local wild wagneri, 

(5) The Japanese waltzer agrees in size and tail- 
length with the Japanese commensal M, m, molossinus* 
There is no need to suppose that it has been taken 
to Japan from elsewhere. It can not have been bred 
in northern China, where no true commensal mice are 
found, nor can it be derived from the house-mice of 
southern China, from which it is widely different 

Ernst Schwarz 

U. 8. National Museum 

» 0. E. Keeler, ‘ ‘ The Laboratory Mouse. Its Origiiij 
Heredity and Culture,'' Cambridge, Mass., 1931, 

A 0. Thomas, Ann. Mag, Nat* (8) 22/1909. 
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SCIENTIFIC LITERATURE 


GROWTH OF PRIMATE LITERATURE 
SINCE 1800 

It is only within the past decade or two that the 
study of the primates as a distinct zoological group 
has come into sufficient stature to warrant separate 
designation—“primate biology^' or if you will, *‘pri- 
jnatology.'* That such a cleavage is not merely a 
terminological one is witnessed by the fact that in¬ 
dividual workers and even whole laboratories are 
almost exclusively devoted to the study of this order. 
Nor does the interest in the primates lie only in their 
rSle as man’s unhappy vicar in laboratory experi¬ 
mentation. Rather is the interest broader and more 
truly biological. 

The drawing together of tho literature of the pri¬ 
mates,^ in three of its phages, anatomy, physiology 
and psychobiology, affords an opportunity to survey 
the present status and the development of primate 
biology by analyzing the collective literature with 
respect to time, subject, place of publication, etc. 
Perhaps the most striking thing of all is the re¬ 
stricted character of the literature. Extensive search¬ 
ing yielded some 4,630 articles or books relating to 
the anatomy, physiology and behavior of the primates 
published prior to the beginning of 1939. In this 
number are counted many works in which represen¬ 
tative primates are treated along with others of the 
mammalian or vertebrate scries, and in certain sec¬ 
tions many '^popular/’ anecdotal and descriptive 
papers are included* This whole literature repre¬ 
sents but a fraction of attention devoted to almost 
any other group of animals. Man, so often self- 
accused of anthropocentricity, does not in Kis zoolog¬ 
ical interests show any intense preoccupation with 
his next of kin. 

Another fact which emerges without analysis is the 
not unexpected preponderance of morphological over 
functional studies. Classified as anatomical (t.a., 
systematic anatomy, embryology, histology and stud¬ 
ies employing the techniques of physical anthro- 
pology) are 2,734 titles or 59 per cent, of the whole 
(4,630); as physiological and pharmacological, 896 
or 19 per cent.; and as psychobiological 669 or 14 
per cent. The latter should perhaps be broken down 
as is done in the bibliography into experimental and 
observational psychobiology, the former numbering 
816 papers or 6 per cent. The remaining papers 

0. Kuch, ‘^BibUogntphla plmatologlca: A Classi¬ 
fied Bibliography of Primates Other Than Man. Part 
L Anatomy, embryology and quantitative morphology; 
idiysiology, pharmacology and psychobiology; primate 
phylogeny and miscellanea. ’ * xzvii + 841 pp. Springfield, 
I!^; fS^es C Thomas, 1941. 


were published before 1800 or fall under the cate¬ 
gory of miscellaneous bibliographies, which include 
such topics as **phyIogeny of the primates,” “pri¬ 
mate culture and methodology,” “the primates in 
mythology,” etc. One reason for the preponderance 
of structural studies lies certainly in the relative un¬ 
availability of living primate forrris in adequate quan¬ 
tities for functional studies. Another without doubt 
is historically grounded, and is brought out by graph¬ 
ing the number of papers appearing in each subject 
per year. It is quite clear from this graph that the 
three subjects got underway in the order of anatomy, 
physiology and psychobiology. Morphological studies 
show a steady increase in number except for the 
years marred by the first World War, with, per¬ 
haps, a tendency for slower growth in the past 
fifteen years. Physiological studies made a rather 
definite beginning in the last decades of the nineteenth 
century, due no doubt to the English and German 
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investigations of the nervous system, A steady 
though not accelerating interest was exhibited in 
primate physiology until well after the war. Begin¬ 
ning about 1930 has come a remarkable increase in 
the number of physiological papers, until functional 
and morphological studies become roughly equal. 
Experimental psychobiology though later in starting 
(c. 1910) parallels in growth its fellow functional 
science. 

It is interesting to speculate on the factors deter¬ 
mining the growth of these subjects. Does the pla- 
leauing of anatomical studies in the past decade and 
a half denote simply a maturing of a subject t Or 
does it reflect a change in the attitude of anatomists 
from a comparative to a functional approach, causing 
him to be recruited into the ranks of the physiologists T 
The many important contributions to the physiology 
of the nervous and endocrine systems coming from 
anatomical laboratories in recent years are indicative 




of $ome such process. Though the literature has not 
been analysed from this point of view, the burst of 
activity in physiological and psychobiological investi¬ 
gation coining in the past decade must in some degree 
redeet the stimulus afforded by the creation of labora- 
tones for primate research by the foundations. 

The break in the orderly march of these subjects 


oecaaioned by the wax and extending into the 
post-war y^rS| is cause for speeulaticn on the eburae 
these graphs will take in the next dve-year period* 

T. C. Rvon 
J. P. FtnwroK 

Laboratory of Physiology, 

Yale Univebsity SchwU^ of Meuicike 


SOCIETIES AND MEETINGS 


THE TENNESSEE ACADEMY OF SCIENCE 

The forty-ninth meeting of the Tennessee Academy 
of Science was held in Nashville on November 28'-29, 
at the George Peabody College for Teachers. Presi¬ 
dent F. L. Wren presided. Friday and Saturday 
mornings were devoted to general sessions, witli Fri¬ 
day aftenioon reserved for sectional moetingH. Fifty 
papers were presented. 

The following chairmen presided at the section 
meetings on Friday aftenioon: Botany: D, M. Brown, 
State Teachers College, Johnson City; Geology and 
Geography: R. A. Laurence (for B. C. Moneymaker), 
Tennessee Valley Authority, Chattanooga; Mathe¬ 
matics: W. L, Miser, Vanderbilt University, Nash¬ 
ville ; Chemistry: L. J. Bircher, Vanderbilt University, 
Nashville. 

The annual dinner was held on Friday night at the 
James Robei'tson Hotel. Vice-President D, M. Brown 
served as toastmaster. The address of Retiring Presi¬ 
dent F. L. Wren was on the timely topic, “Our Public 
Trust,in which the speaker emphasized the new role 
and responsibility of science in the world of to-day. 
A beautifully colored motion picture, “The Sports¬ 
man’s Dollar,’’ was shown by the courtesy of the 
Educational Service of the State Department of Con¬ 
servation. 

At the meeting of the executive committee on Friday 


and at the general business session ou Saturday, the 
ffdlowing business was transacted: (1) A committee 
appointed to proceed in the organization of a Junior 
Academy of Science. (2) A committee appointed to 
canvass the stale to determine the number and type 
of science groups with the possibility of offering 
student membership in the academy at a reduced rate. 
(3) Jesse M. Shaver was elected representative of the 
academy on the Council of the Ajnerican Association 
for the Advancement of Science. (4) Recommenda¬ 
tions will be made to the incoming executive committee 
that in place of the regular spring meeting the acad¬ 
emy convene with the newly organized Southern Asso¬ 
ciation for the Advancement of Science. 

New officers for 1941-42 were elected as folhuvs: 
President: D. M. Brown, State Teachers College, 
Johnson City; Vice-President: C. S. Shoup, Vander¬ 
bilt University, Nashville; Secteiary^Treaaurer: Ken¬ 
dall E. Born, State Division of Geology, Nashville. 
8ecti<m Chairmen: Botany: Francos Ranney Bottom, 
George Peabody College for Teachers, Nashville; 
Geology and Geography: Robert A. Laurence, Ten¬ 
nessee Valley Authority, Jefferson City; Mathematics: 
J. A. Cooley, University of Tennessee, KnoxviUe; 
Chemistry: C. A. Buehler, University of Tennessee, 

Knoxville. — 

Kendall £. Born, 

Secretary-Treasurer 


SPECIAL ARTICLES 


A NEW PROTEASE FROM BROMBLLA 
PINGUIN L.1 

The juice obtained from the fruit of the Browiriia 
pinguin L., commonly culled “maya" in Puerto Rico> 
has a pleasantly acid taste, but produces a burning 
sensation when applied to the hand or lips, peeling the 
skin after a few hours. 

Suspecting the presence of a proteolytic enzyme 
in this juice, it was tested by milk-dotting method 
of Balls and Hoover,® os well as by the formol titra¬ 
tion, using gelatin as a substrate. Similar tests were 
performed on heat-inactivated juice which served for 

1 Published with the approval of the direetor of the • 
Sdkool of Troptoal Medidae and of the director of the. 
^ffricultural Baperiuuait Station of ^e University of 
Fuertb iKcOr A cooperative project. 


control testa. The result of these trials is reported in 
Table I, which shows the proMnee of a protease in 
the juice. 

To obtain the crude enzyme, 100 cc of fresh mays 
juice were filtered with odite. To the filtered juiee, 
TABLE I 
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pH 4'0» 000 eo of aeetone wofo added and Ijie pa^ipi- 
tato obtained, eeparaM by oeninfugation. The pre- 
eipitate vae dissolved in lOO ec of 0.02 M NnCN and 
iben i^preoipitated by the addition of another 300 
CO of acetone. This last precipitate was washed with 
acetone and ether and then plaeed in a vacuum desic¬ 
cator over CaCls. The dried precipitate was pulver¬ 
ised in a porcelain mortar until a fine, whitish powder 
was obtained. The yield of crude ensyme was 5 gm. 

The activity of tliis preparation, when in solution 
nt a pH 5.9, is of 390 milk-clotting units per gm. 
This ensytne is a typical papainase, as it is rever¬ 
sibly inactivated by H^Oa and iodine, and activated 
by KaCN and cysteine. Like other papainases, this 
enzyme digests live tissue^ MacTacanihothynchu» 
hirudinaeeua (from hog intestine) were digested by a 
1 per cent, solution of our ennyme preparation in less 
than 12 hours, when incubated at 40*^ C at pH 5.5. 
Controls in the same solution, previously boiled, were 
not digested. 

The amount of crude enzyme that can be recovered 
from mays juice is a little over 17 times the amount 
of bromelin obtained from the average pineapple 
juice. Both enzyme preparations have about the 
same milk-olotting activity, therefore the maya may 
prove, in the future, to be an important source of a 
papain-like enzyme. 

Having found in the available literature no ac¬ 
count of this enzyme, we submit this brief report, 
M’hich will be followed in due course by a more com¬ 
plete description, and suggest the name "pinguinain’^ 
for this new enzyme, as the generic name of the plant 
source has already been used in naming bromelin, the 
enz5nne obtained from the pineapple. 

CONEADO P. AsBKJO 

M. Dkl C. Capklla de Fernakdez 

SoHooL or TaoncAL Msoicinz and 

Aoeicumtoal Kxpzrimbnt Statiok, 

ITNivsKawT or Pusaro Rico 

PARTICULATE OLYCOGBN* 

Bt fractional centrifugation of finely dispersed 
’ liver fluspensions a aabmiorosoopic particle containing 
glytwgen was obtained. This particle has an approxi¬ 
mate Mimebtatidn eonstant of 4,000 This 

means a parti^ sfan much larger than the tobacco 
mosaic viria^ which has a molecular weight of 15-20 
miUion and a sadin^^^ constant of 191-239 x 
pirttriia k stable at 37** C. but can be dis¬ 
perse by bea1|^ at lOO^ C. for several hours. It 

. * This jfeark; was % a grant frotn the Ur. Wallace 
0* and A. AUM Fund of the University of Chi- 

■ ■ 


may also be dispersed by trichloracotio acid or potas¬ 
sium hydroxide. The disi)eneed glycogen can not be 
separated at 12,000 r.p.m.; this is the speed used to 
separate the original particle. According to Oakley 
and Young,* glycogen separated by the usual methods 
has a molecular weight of only two million. Clearly, 
then, particulate glycogen is an aggregate of smaller 
glycogen units. 

The particle contains a high percentage of water; 
however, practically all the dried residue is glycogen. 
The dried particle also contains about 1 per cent, pro¬ 
tein. This protein may play an important role in 
the maintenance of the particle, inasmuch as all the 
agents which disperse the particulate glycogen mark¬ 
edly alter the protein. None of these is thought to 
alter the properties of glycogen. 

It is clear that, if this protein, or some other agent, 
combines with the dispersed glycogen as the latter is 
s^mthesized in the liver cell the glycogen will be re¬ 
moved from solution. By the law of Mass Action the 
enzymatic reaction 

Glucoso-l-phosphatc ^ Glycogen + Phosphate 

would be shifted in favor of glycogen synthesis, there¬ 
fore facilitating glycogen storage in the liver. The 
concentration of glucose in the liver cell would be 
diminished. This would favor the removal of glucose 
from the blood stream and a consequent lowering of 
blood sugar. 

The action of this eoai^rvating agent, which may 
be protein, seems to parallel the action of insulin, 
beciiuse insulin is known to lower blood sugar and 
facilitate glycogen storage in the liver. The relation¬ 
ship, if any, between the protein contained in particu¬ 
late glycogen and insulin is being investigated. 

I should like to express my deep appreciation to 
Pi'ofeflsor R. B. Bensley for his suggestions, criticisms 
and constant encouragement. 

Arnold Lazarow 

UmvaiRSiTv or Chicago 

AN UNIDENTIFIED VIRUS WHICH PRO¬ 
DUCES PNEUMONIA AND SYSTEMIC 
INFECTION IN MICE^ 

In the course of attempts to isolate viruses by di¬ 
rect inoculation of albino Swiss mice with throat 
waafaiugs from clinical cases of influenza, non-influ- 
enzal pneumoniae were frequently encountered in the 
passage mice. The pneumonias observed were of two 
types. One type was grossly indistinguishable from 
that produced by influenza virus, and the etiological 
agent of this type was found to be a flltrable virus 

s Oakley and Young, Siochem, /oar,, 30: 868, 1036, 

i Tbeoe investigations were financed largely ^ a grant 
frobi^^ntemational Health Dhrisltin of ^ Boek^eUer 
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which was subsequently identided, on the basis of 
serological reactions, with that described by Horsfall 
and Hahn.® Dochez, Mills and Mullikcn’* and Gor¬ 
don, Freeman and Clampit^ have described similar 
pneumonia-producing viruses isolated from appar¬ 
ently normal mice. The second type of pneumonia 
encountered was likewise found to be due to a lil- 
trabJe virus, but the microscopic demonstration of 
elementary bodies, the characteristic appearance of 
the early lesions," the greater virulence and the sero¬ 
logical reactions definitely distinguished this virus 
from the former. 

Three strains of this virus were isolated from mice 
during the course of serial lung passages initiated 
with throat washings from three different cases of 
clinical influenza. Two strains were subsequently iso¬ 
lated from apparently normal mice in the course of 
serial lung passages initiated wuth the lungs of nni- 
noculated mice. Theise five strains of virus were ap¬ 
parently identical. 

The etiological agent was found to pass through a 
Berkefeld N filter. When stained with Gienisa, Cas¬ 
taneda and Macchiavello stains, virus particles of 
variable morphology, similar to those described for 
psittacosis and lymphogranuloma venereum, were 
demonstrable. 


The virus was readily cultivated by the method of 
Cox^ in the yolk sac membrane of the developing 
chick embryo, the morphological characteristics of 
the cultivated virus being in every way identical with 
those seen in long preparations from infected mice. 

The earliest pulmonary lesions obsei*ved in mice 
consisted of scattered pinpoint raised gpray focal 
lesions. With progression of the infection these le¬ 
sions coalesce to produce complete pulmonary con¬ 
solidation grayish red in color. Intranasal inocula¬ 
tion of 0.05 cc of a 10"^ suspension of infected mouse 
lung kills mice within 24 hours. 

Upon intracerebral inoculation of mice, the virus 
was recovered from both brain and lungs but could 
not be passed serially from brain to brain. Upon in¬ 
tranasal inoculation, virus was recovered from the 
lungs and spleen but not from the brain. Those ob¬ 
servations indicate both pneumotropic and viseero- 
tropic properties. 

A more complete presentation of the study of this 
virus will appear in a subsequent publication.^ 

Clara Nigg 

InfLUINZA BKBEAKCH LABOltATORT, 

Minnesota State Department 
OF Health, 

Minneapolis 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


COMPUTING SCALES FOR CALCULATING 
PERCENTAGE DEVIATION FROM 
AVERAGE WEIGHT! 

The accompanying scales were set up to calculate 
the percentage by which a man of specified age, height 
and weight differs in weight from the average of 
accepted white male life insurance applicants of the 
same age and height.* To use these scales, first set a 
pair of dividers on the appropriate rulings on the 
left-hand scale. These rulings have been so calibrated 
that the span between the divider points represents 

» Frank L. Horsfall, Jr., and Richard G. Hahn, Jowr. 
Exp. Med,, 71; 391, 1940. 

8 A. li. Hoebez, K. C. Mills and B. MulUken, Proc. Boc, 
Mxp, Biol, and Med., 36: 083, 1937. 

* F. B. Gordon, Gustave Freeman and J. Marion Clam- 
pit, Proo. Soc. Mzp. Biol, and Med., 39: 451, 1938, 

8 A personal communication from Dr. Monroe D. Eaton 
and Miss M. Dorthy Beck has called my attention to the 
similarity between the elementary bodies and pulmonary 
lesions characteristic of this virus, the pneumonitis virua 
described by Eaton, Beck and Pearson (Monron D. Eaton, 
M. Dortby Beck and Harold E. Pearson, Jour. Exp. Med., 
73: 641, 1941) and the meningo pneumonitis virus of 
Francis and Magill (Thomas Francis, Jr., and T. P. Ma- 
gill, Jour. Exp. Med., 68: 147, 1938). 

^From the Division of Industrial Hygiene, National 
Institute of Health, U. 8. Public Health Service, Wash¬ 
ington, ^D. C. 

A Assoc, Life Insurance Med. Dir. and the Actuarial Soc. 
Amer^ Medico-Actuarial Mortality Investigation. Vol. J. 
Ii9X8* 


the logarithm of the average weight of men whose 
heights and weights are specified. The dividers are 
then lifted; one point is placed, as illustrated, at the 
proper place on the weight scale, and opposite the 
lower point, one can read off the percentage deviation. 
In this operation, one subtracts the logarithm of the 
expected weight from the logarithm of the observed 
weight, obtaining the logarithm of the ratio of ob¬ 
served to expected weight. The lower part of the 
right-hand line is labeled so that the ratios can be 
read off directly. 

The net effect is to replace three variables, height, 
age and weight by one new variable, percentage weight 
deviation. In certain statistical problems* this rep¬ 
resents a useful simplification of the data. The com¬ 
puting scales of Fig. 1, or a slide role described 
elsewhere,* may be used in problems in which height, 
weight and age are under study. 

In other problems involving multiple correlation or 
joint correlation, it may be advantageous to make 

» Herald R. Cox, Public Meedth Mep., 53: 2241, 1988* 

7 Clara Nigg and Monroe D. Eaton. To be published. 

sp. A. Neal, R. H. Flbn, T. L Edwards, et al, JPwhWu 
H 00 Ufh Butleiin No. 263^ 1941. 

4 T« 1. Edwards, A slide rule and two TLOmograms by 
which the peroentaffe deviation of a man from the average 
weight of men of nis height and age may be calculated. 
dmer* J. Byg. In press. 
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A CRAPHtC METHOD FOP COMPUTrNG 
FERCENT DEVIATION FROM EXPECTED WEIGHT 

LOG PCRCENrk LOO OOfrEf^VEO WT. - LOG EXPECTED WT, 



HEIGHT 

INCHCG 



AGE 


(ft. tE 

3^-30 

4^.49 


t0<34 

30.34 

40 ..44 
W + 


SAMPLE CALCULATION 


MAN flft IN. tall» 43 VEARft OLD, 
WEIGHT 303 POUNDS 



tHCNt SET ONE POINT ON MAN*S WEIGH Tv 
OTHER POINT MARKS PEKCEMT DEVIATION. 


graph OF FITTING EOUATIONS 



VVfIGHT 

POUNDS 



rio, 1 


allowaBce for an entirely different act of variables. 
A brief discnssion of the principles on which Fig. 1 
is baaed may be helpful to an investigator who wishes 
to make a similar computing device to fit hia own data. 
No novelty con be claimed for arranging logarithmic 
scales so that computations can be carried out with 
dividers. In 1620, Edmund Gunter (1581-1626) ar¬ 
ranged logarithmic scales so that the operations of 
multiplication and division could be curried out with 
compasses. Such scales, under tlie name of gunters, 
were used for many years by manners. In more 
recent times, however, the method seems to have been 
neglected. 

The height-weight-age data under discussion are an 
instance of multiple correlation. That is to say, if the 
relation between weight and height is detenuined for 
men aged 30--34, the same relation may be made to 
apply to men of any other age group by translocating 
the weight-height equation along the age axis. Ordi¬ 
narily, translocation would be accomplished by adding 
certain amounts to the equation describing the weight- 
height relation for men aged 30 34 (or subtracting 
them, as the case might be). In this instance, the com¬ 
puting scales were meant to yield a ratio, and this 
made it desirable to work in logarithms throughout. 
The easiest way to make the weight-height relation 
describe different age groups was to multiply it by an 
appropriate factor. 

The equations used to fit these data are shown in 
Fig. 1 and are plotted at the foot of that figure. They 
were obtained by the method of least squares. There 
were 128 average-weight values in the sot of data on 
which these equations were based, representing 16 
height classes from 60 inches (x = l) to 75 inches 
(x = 16) and 8 age classes from 15-19 years (y = 1) to 
50 years and over (y = 8). All but about half a dozen 
of these 128 average weights can be predicted to 
within a pound by means of these equations. The 
aberrant values He in the extreme corners of the table. 

In this example, the computing scales have been 
used to reduce three variables to the form of a ratio. 
This, of course, is not the only operation which can 
be expedited. Almost any operation involving the 
addition or subtraction or tlie multiplication or divi¬ 
sion of three variables that can be carried out on 
special slide rules or by other nomographic methods 
can be set up as computing scales, or gunters; in many 
instances with less labor. Before making many com¬ 
putations it would be advisable to protect the scales 
by a strip of scotch tape or some other transparent 
material. Dividers fitted with a fine adjustment screw 
are convenient. 

Thomas I. Edwards 

National iNsmuTE or Hcaltb 
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RAPID TRANSMISSION TECHNIQUES FOR 
STONE-FRUIT VIRUSES 

Tas nature of the virus diseases of woody plants, 
including the stone fruits, is such that without the 
insect vector transmission can ordinarily be effected 
experimentally only by grafting. The chief obstruc¬ 
tions to progress have been: (1) the apparently long 
incubation periods that obtain when ordinary trans¬ 
mission techniques are employed, (2) the lack of ade¬ 
quate details on how these viruses move in their 
respective hosts, (3) the almost complete lack of 
knowledge on the identity of the insect vectors, and 
(4) the lack of adequate attention to the possibility 
of developing new transmission and indexing tech¬ 
niques. 

In studies on yellow-red virosis in peach^ it was 
found that when a simple pruning technique was em¬ 
ployed the incubation period was reduced from 
approximately a year to one month. The jiresent 
modified technique involves: (1) the insertion of dis¬ 
eased buds about midway on the stems of rapidly 
growing peach seedlings^ when between 12 and 24 
inches tall and (2) cutting off the stem one node above 
the diseased bud from 0 to 7 days afterwards to 
stimulate a new spurt of growth. 

This rapid transmission technique has since been 
tested for shortening the transmission periods of a 
number of other stone-fruit virus diseases which go 
to the peach, with equally successful results. Distinc¬ 
tive symptoms of such pouch virus diseases as rosette, 
rosette-mosaic and mosaic have been induced on peach 
seedlings within a month from budding. A now yel¬ 
lows disease of the sour cherry has also been found to 
index readily on peach seedlings by producing the 
distinctive symptom of rosette within three weeks 
from budding. Similar rapid transmissions have been 
obtained with still other stone-fruit virus diseases. 


ployed in .BhorieatiiDg incubation pmods of 
viruses in cherries and plums. Besides whip, itp- 
proach, wed^ and cleft grafts, chip buds oottsiStiiig 
of bark and sapwood have been sucemf uily employed 
at times when the bark will not sUp^ The whip graft¬ 
ing technique resulted in the transmission of a disease 
with the production of ring-spot symptoms on sour 
cherry (Prunus cerasus L.) in the extremely ^ort 
period of 14 days from grafting. 

The principle of the rapid transmission technique is 
the stimulation in a growing plant by pruning of a 
new spurt of growth which attracts the virus with 
the prompt appearance of symptoms. The response 
seems to best be explained by the idea that a virus 
moves bt>dily through a plant in the food translocation 
stream. Contact periods for effecting passage of 
viruses from diseased buds into the stem require only 
the few days necessary for the formation of a callus 
bridge between scion and stock. Ordinarily they pass 
into the stem and move downward to the lower stem 
and roots in the food stream and only return to the 
upper port of the plant during a period of rapid 
growth such os occurs after passage through another 
dormant period. Pruning stimulates th,e..lateral dor- 
uumt buds to activity and changes teh^porarUy the 
course of the translocation stream from downward to 
upward until the new growth can support itself. The 
immediate inflow of plant foods carrying the virus 
gives the minimal incubation i)criod. The new spurt 
of growth from the lateral buds which has been in¬ 
duced by pruning can be likened to the stimulation 
at will of next season^s growth. 

The principle of the pruning technique would seem 
to be almost universally applicable in the study of the 
virus diseases of woody plants. 

E. M. HxiiDfiSkAKD 

COBNBLL UNIVEaeiTY 


Other less efficient ways of shortening incubation 
periods were by defoliation, girdling and fertilisation. 
A promising variation, especially useful with older 
plants, involved placing the diseased bud on one side 
of the stem between two rapidly growing young shoots, 
the retnaining shoots having been previously removed. 

Dormant st<me fruits including cherries, plums and 
peaches may respond quickly to another technique 
involving the grafting of diseased scions onto heavily 
pruned healthy plants just as growth starts. This 
modification in technique has been successfully em- 

iB. M. Hildebrand, Contrite Boyce THompton IticU, 
U; 4S5-49e, 1941. 

s Peach seedlings wore found ideal for greenhouse 
Btud^. Batches of peach pita (southern, wUd), after 
stoMgo in moist peat, at 5® C. (40® P.) for 10 weeks to 
break dormancy, were'germtnated in sand, transplanted to 
spil in 4 or 5 inch pots and ready to use at about 18 weeks 
/ from starting the dormant treatment, Now batches of 
j^ts eon be started at will any season b# the y4ar. 
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THE GOLDEN AGE OF BOTANY^ 

By Dr. EDGAR N. TRANSEAU 

THE OHIO STATE tlNIVRRBITY 


Those of us who were so fortunate as to enter the 
field of botany about the beginning of the century 
have witnessed the period of its greatest growth and 
differentiation. In no other country and at no other 
time have there been so many undergraduate etu* 
dents of botany, so many graduate students and so 
many botanists employed in educational and research 
irurtitutions. We vividly recall that this 40-year 
period began just after the Spanish-American war 
when America took over the Philippine Islands. We 
have likewise had a part in all the educational pho- 

^Address of the retiring president of the Botanical 
Society of America, delivered at Pallas, Texas, on Pecem- 
herSd, 1941. 


nomena before, during and after the first World War. 
The period closes as World War II is tlirust upon us. 

This time the war is not “to make the world safe 
for democrucy,” but to keep democracy from being 
crushed against the wall at its back. After the first 
world war came the collapse of European credits 
and subsequently a variety of social revolutions that 
have ended in ruthless dictatorsliips. The state-sup¬ 
ported Continental universities were first impoverished, 
then regulated and finally regimented or liquidated, 
Beoause of declining financial aid, teaching and re¬ 
search in botany have been possible only to men of 
independent means, and in many of the Continental 
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universities both these pursuits seem to have almoai; 
diaa^ppeared. 

In post-war America, war inflation and war prod 
teering brought immediate hardships to college teach 
ers during the early twenties. The late tAventiet 
brought a i>oriod of illusory expansion and easy 
money. Wild mergers and speculation failed to j^ro 
duee the then promised “new era/' Rather it cul¬ 
minated in the bank holiday and the long depressior 
of the thirties. \ 

During this interval shrinkage of endowments am^ 
reduction of direct contributions threatened the verjj 
existence of many colleges and curtailed the programt^ 
of most institutions. In certain colleges only the dc-^ 
votion of the instructors and their willingness to con¬ 
tinue on a subsistence basis prevented the closing of 
college doors. Even to-day these colleges have not 
fully recovered. 

To relieve the widespread unemploynient and the 
sorry plight of agriculture our national governuAent 
then instituted a far-reaching program of social and 
economic experinvents Avith the definite objective of 
increasing the purchasing power of the lower income 
groups. These included: Old age pensions; unem¬ 
ployment insurance; flood control measures; CCC 
camps; construction of rural Bubeisicnce communi¬ 
ties; pegging the prices of farm products; farm loans; 
resettlement of farmers; forest and soil conservation; 
community planning, and game management. These 
projects have affected every rural and urban com¬ 
munity, and the supervision of them has provided an 
ever-increasing number of jobs for engineers, agri¬ 
cultural and economic experts, foresters, zoologists 
and botanists. These projects have been fluanced in 
part through large internal loans. 

Long before we have had an opportunity to evalu¬ 
ate the results and consequences of those experiments 
we have been plunged into World War II and we 
have determined to free the world of Hitlerism at any 
cost. In the last conflict we spent the equivalent of 
the present valuation of all taxable property in the 
United States west of the Mississippi River. Federal 
expenditures for the year just closing are not less 
than this sum, and the estimates for 1942 are more 
than twice this amount. The necessity for these mili¬ 
tary expenditures can not bo questioned, but we 
should clearly realize the effects they will have on 
college and university resources. With this back¬ 
ground in mind let us also try to picture what has 
happened in our own professional sphere and Avhat 
may happen in the near future. 

At the turn of the century botanical instruction in 
America was the natural outgrowth of the experiences 
of American students who bad studied in various 
European laboratories, especially in Germany. The 


points of view and the techniques of instruetum and 
research were importations direct, or indirect, hal* 
lowed by an aura of Old World traditions, Sonne of 
these foreign-trained professors, their associates and 
many of their students soon inaugurated new lines of 
research and, utilizing every new discovery in chem- 
istry, physics and mathematics, have made American 
institutions outstanding in their contributions to both 
the pure and the applu^l phases of botany. 

Certain of the foreign trained men of the eariy 
1900's acquired a feeling that they must avoid prob¬ 
lems that have immediate practical use, or are of 
direct social importance. This attitude was expressed 
by one of these men, allegedly quoting Pfeffer, “that 
he would leave the practical problems for the lesser 
minds." To him the study of a plant inside a Wardian 
case or in a dark room might yield information of 
great scientific signifloanco; but a plant growing in a 
farm field or in the wild could yield little or nothing 
of invportance. He thought it praisewortliy to culti¬ 
vate and identify fungi on petri plates in a labora¬ 
tory, but to study these fungi with the purpose of 
controlling the diseases produced by thorn was an oc¬ 
cupation for those who dared not venture on the more 
difficult roads of pure botany. 

This attitude was not confined to l>otauist8, for I 
j^ecall discussions about tiic same time concerning the 
eligibility of certain Sigma Xi candidates. These 
were at times acrimonious and centered about the 
propriety of electing to membership men who were 
primarily engaged in the applied (or impure) phases 
of BcieiAce. I mention tlieso. incidents not by way of 
criticism, but merely as a fa<?t to which I shall again 
refer farther along. 

It must be perf(*ctly evident, in this present period 
of rapidly changing emphasis and objectives, that the 
continued support of our departments of botany is 
dependent upon the contributions we con make by 
way of instruction and reseandi to the welfare and 
standing of the institutions in which we work. Tbe 
institutions in turn arc dependent directly and uu- 
equivocally upon the services they seem to render to 
their students and their supporters. 

During these four decades educational inatitutio&s 
have grown in resources and in student populations 
far beyond the hopes expressed by their most opti* 
mistic administrators. In 1900 there were about 168,- 
000 students iu all our colleges. By 1930 the number 
had passed the million mark, and by 1939 there were 
one nuilion, four hundred thousand regidar etud<^ 
and 430,000 summer school students or, more 

than im times as many as in 1900. Enrolm^ts 
federally aided vocational schools of agrioultoiB eeM 
from 31,t^0 in 1920 to 639,000 |n 1939, 4 seven|i|^ 
<£i^diaemse:in^:twen^ 
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the hc^^hming^ d£ the oetitury there was an 
uvetUge of 11 doctorates in botany conferred each 
year in the United States. The average to-day is 
around 110, just ten times as many. A majority of 
the degrees were, at the beginning, conferred by six 
institutions; to-day they are being conferred by at 
least 66 institutions, and the larger departments are 
granting from 5 to 10 in a single year. In addition, 
there aire now given each year from 20 to 30 degrees 
that, if one may judge by the titles of the theses, are 
based on the results of pure botanical research con¬ 
ducted by departments of horticulture, forestry and 
agronomy. 

Porty years ago the quarters occupied by botany 
departments were certainly not comparable to those 
occupied by the other fundamental science depart¬ 
ments of the same institutions. The old saw that 
stranger can easily locate the botany department by 
looking for the pw^rest building on the campus*' ap¬ 
peared in SoiKNCK and in other periodicals of tiiat 
time. This is in striking contrast to the modem fire¬ 
proof buildings and greenhouse facilities in which 
many departments are housed to-day. In the matter 
of optical, physical and chemical equipment the de¬ 
partments in OUT larger institutions and in those asso¬ 
ciated with the agricultural colleges are now certainly 
comparable to those of other science departments in 
the same institutions. 

At the time of the organisation of the present 
Botanical Society of America in 1906 there were 116 
members; to-day its membership numbers 1,360, of 
whom 840 are primarily engaged in teaching. In 
addition, the allied botanical societies list 1,125 plant 
pathologists, 625 pladt physiologists, 500 plant taxon¬ 
omists, 400 mycologists and 275 bryologists, not to 
mention botanical memberships in ecological, horticul¬ 
tural and agronomic societies. 

The first edition of ^'American Men of Science” 


(1906) listed 169 botanists, while the sixth edition 
(1938) listed 1,677, This list indicates that not only 
have many doctorates been conferred each year, but it 
has been possible for the new doctors to find teaching 
positions in colleges, teachers colleges and universi¬ 
ties; and research positions in agricultural experi¬ 
ment statianS; private research institutions, land sur¬ 
vey offices, game management programs and in forest 
and soil Conservation projects. 

Expansidn within the fidds of agricultural research 
and of conservation of land and water resources has 
been even greater than that in the colleges. If you 
have the eleven miles of corridors in the De- 

pn^ent ot Agrimilture building at Washington and 
ito o BeUnville, or at- 

^ ebttihi!^ m in fourteen scattered 
houi^ ^ Gonservatlon Department 



you will know what 1 mean. These Washington 
offices merely house the centers of stimulation and 
control of thousands of field men operating in every 
part of the United States. Indeed, any district in 
the United States in which there is neither a minor 
nor a major project of this kind in operation is either 
unpopulated or very poorly represented in Washing¬ 
ton. The govenirnent probably has never expended 
money that added more to our national wealth, health 
and happiness than the projects fostered by these 
agencies. In the matter of personnel, these enter¬ 
prises have been a godsend to many a graduate stu¬ 
dent and poorly paid instructor of botany. 

The latest summary (1938) of the annual resources 
of American colleges and universities shows that 30 
per cent, of their incomes is derived from miscella¬ 
neous gifts, collections, sales and auxiliary enterprises, 
28 per cent, from student fees, 26 per cent, from state 
and local government appropriations, 4 per cent, from 
the Federal Government and only 2 per cent, from 
endowments. This seems to indicate that 94 per cent, 
of the financial support received by the average col¬ 
lege or university comes directly from the students 
and from the public that lives at no great distance 
from the institution. Since in the past the curve of 
college philanthropies and public support has paral¬ 
leled the curve of general prosperity, this appears to 
bo a most appropriate time for careful planning, not 
only by institutions, but by departments and by so¬ 
cieties interested in graduate education and research. 
Will it be possible to continue to secure adequate 
local and institutional support during the coming 
years while the Federal Government is trying to pre¬ 
vent the accumulation of surplus funds by those citi- 
xens whose incomes are above the subsistence level t 
This group includes the forty million salaried x)ersons, 
whose incomes are relatively stable and who probably 
contribute most to tlie financial support of collegiate 
instruction. According to the Brookings Institution 
the purchasing power of this salaried group in 1942 
will be reduced about 25 per cent, below that of the 
present year. 

Most graduate students in our institutions are 
partly or wholly supported through scholarships, fel¬ 
lowships and assistantships. Since there are usually 
five to ten applicants for every vacancy it has been 
possible to select a superior group of fellows and 
assistants. In those institutions in which such men 
and women ere working as kisrsistaiitB in teaching or in 
research, the maintenance of these awards hoe not 
bven a wholly philanthropic piftftcedure. gome of 
these asaiistants, on the theory that th^ learii by do¬ 
ing, have labored as much as forty hours a weA, and 
then pursued iheir graduate studies in their remaining 
leiium hoars. Qradaate assistanta hsve been benefae- 
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tors to many poorly supported departments and to 
many a profowor who felt that he was overworked or 
that he should not be bothered with laboratory in¬ 
struction. Under these circumstances, the holders of 
assifitantships have paid and often overpaid their way 
through graduate schools. Young men have been will¬ 
ing to serve these apprenticeships cither because (»f 
their ^satiable curiosity^' or because of the proiniae of 
positions for which the Ph.D. degree is a prerequisite. 

These are some of the outstanding facts concerning 
the forty years of expansion that lany well constitute 
the Golden Age of Botany, Briefly, they indicate 
that the ten-fold increase in college enrolments, the 
more recent seven teen-fold in<Tease in federally aided 
vocational schools and the enormous spread of agri¬ 
cultural and land-u.se programs have made possible 
the growtli of graduate study in botany. Altogether, 
about 2,000 doctorates have been conferred during 
the period, und these doctors have found rcniunerativo 
positions. We may well take pride in this accom¬ 
plishment and in the results of the researches to which 
these men have contributed. But we should also be 
apprehensive of certain social and ednczitional move¬ 
ments that may materially alter this picture. 

The curve of growth eventually flattens, whether it 
represents the growth of plants, of populations or of 
post-doctorate positions. It has been a heartening 
and interesting experience selecting and promoting 
men during the upward swing of botanical prosperity. 
Will it be equally thrilling to plan for a change in 
the direction of the curve? 

If I read correctly the handwriting on the federal 
wall, we in botany are rapidly approaching a plateau 
of posi-doctorate employment. Under these circum¬ 
stances, are we justified in continuing to encourage 
so many young men and women to spend four or five 
graduate years preparing for positions that may not 
eidst? 

We know now that the curtailment of most non- 
defense federal and state projects has begun. We 
may be pretty sure that college and university incomes 
will be fM.>mewhat loss. We can likev/ise forecast that 
some of the men now working on so-called emergency 
projects will be looking for positions in pcrmanenl 
educational and research institutions. The availabil¬ 
ity of these men will not enhance the chances of em¬ 
ployment for inexperienced young doctors. 

Some educators predict a great post-war expansion 
of educational facilities by the Federal Government in 
the form of vocational schools. Some of my botanical 
friends have suggested that the larger high schools 
and vocational schools will absorb the botanical doc¬ 
tors for many years to come. 

In this connection we must not be blind to the fact | 
that the administration of these secondary schools 


now almost completely in the control of professional 
educators, very few of whom have had training in the 
sciences. Most of them have a background of edu¬ 
cational philosophies that have been developed neither 
through valid experimentation nor by scientific meth¬ 
ods, Their procedures are based on the inferences of 
doctrinaires who have theorized about education for 
“the good life” or for “social welfare,^* 

Field observation of these educators in action sug¬ 
gests that many of them still regard science courses ns 
informative exerdses. They overlook the most impor¬ 
tant contribution that science instruction can make, 
namely, training in the recognition of relevant data, 
prolonged student experience in the drawing of cor¬ 
rect infercmccs from such daUi and the substitution 
of scientific procedure in thinking for wishful cerebra¬ 
tion. 

Many professional educators have even less confi¬ 
dence in the study of the subdivisions of science as a 
contribution U) “the good life” and to the salvaging 
of mankind. Like many lay critics of present-day 
educational programs they neither undeTOtand the ob¬ 
jectives of sfuence instruction, nor grasp the fact that 
however thick the veneer of classical and ethical phi¬ 
losophy has been applied to a hundred generations of 
men, the gene complements of human beings remain 
very much the same. Sour apples and sweet alike 
have been nourished on sugar. 

These educators have not been satisfied with the 
kinds of courses oifered eiilicr by zoologists or bota¬ 
nists when these courses consisted of learning the 
names of microscopic structures, their alleged func¬ 
tions and the Darwinian proofs of evolution. They 
wanted something more directly related to the lives 
of the students and to community welfare. Their 
prayer was first answered by various zoologists who 
offered unit courses and wrote text-books of biology. 
One of the reasons why many schools adopted biology 
was that the biology books chose to present a variety 
of units of popular appeal. They emphasized food 
and energy, personal hygiene, sanitation, familiar 
plants and animals, interdependence of organisms, 
conservation and the relation of each of these topics 
to human affairs* Many of these unit courses were 
informative, but they were more in the nature of 
propaganda than of science. Since they served to ac¬ 
quaint students with a variety of pertinent biological 
questions and answers, school administrators seized 
upon them as a way to replace the former evolution¬ 
ary courses of botany and zoology. 

In these biological catechisms the botanical units 
were usually very sketchy and occupied only a fourth 
or a fifth of the books. The principal emphasis was 
placed on animal biology because these units formed 
a basis for the further study of human anatomy mi 
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physiology. They were also better adapted to be 
taught part tinie by the athletic coaches. Where these 
biology courses went into the schools, botany came out, 
and only the larger schools provided a supplementary 
course in plant science. Because of the relation of 
biology and s&oology to medicine, many of the smaller 
colleges find it profitable to offer premedical cur¬ 
ricula, and hero again instruction in botany appears 
to be a luxury. 

Because of the demand for biology teachers, col¬ 
leges of education have asked that biology courses 
supplant the more specialized botany and zoology 
courses. In part this is a method of cutting down on 
the time allotted to subject-matter studies; in part it 
is a method of providing the student with a ready¬ 
made pattern of biology instruction at the college 
level, that he can apply immediately and with liitle 
effort in the sphere of the secondary school. Edu¬ 
cators assume that plants and animals are so similar 
in physiological processes, cell structures, essentials 
of reproduction and heredity that they can not s<‘e 
why we should insist on dividing the instruction into 
two “comjjurtments.” The answer is too obvious to 
be discussed here. 

Survey (iourses afford another economical means of 
imparting science iiiforrjiation to large groups of stu¬ 
dents. Tliey hear the same relation to laboratory 
and field botany courses that seeing the movies of foot¬ 
ball games bears to participation in the game. They 
may stimulate interest in science, hut the students 
can not acquire the habit of scientific thinking by 
these methods any more than they can acquire tin* 
techniques of playing football by looking at the 
movies. 

In times of financial stress, however, administrators 
sometimes decide upon course offerings without bene¬ 
fit of consultation. Arts colleges, as in the past, may 
grasp the straw of premedical studies and drop all 
botanical instruction. Teachers’ colleges that insist 
on the teaching of biology followed by Kuppleraentarv 
courses on birds, insects and human physiology will 
find Zoologists far more useful than botanists. 

Granting that there do exist secondary schoolfi in 
which some of the teachers have doctor’s degrees, 
many educators are at the present time definitely op¬ 
posed to the employment of teachers who have spe- 
cisluscd to this extent, unless perchance the degree 
was conferred for studies in the teaching of biology. 
One state administrator made this clear when he said 
that science Ph.D.’s should be kept out of secondary 
achoola because their training had made them inter¬ 
ested in science rather than in the education of boys 
l^la. This attitude may be radically changed, 
when most of our superintendents and prin¬ 


cipals themselves are ornamented with doctor’s 
degrees. 

Retirement funds and pensions were lauded at the 
time when private foundations and state governments 
established their!. Pensions were supposed to encour¬ 
age teachers to devote their lives to instruction in 
spite of the comparatively low salaries. In general 
this effect has been attained. However, there is a 
demon in every benign formula. College adminis¬ 
trators whose institutions were contributing to these 
funds soon began to study the actuarial tables to see 
how much of their incomes would be absorber! by the 
promised pensions. Ronie institutions found that they 
were harboring too many men approaching the retire¬ 
ment age. If there seemed to be no way to enlarge 
their budgets the institutions have two other ways to 
meet the actuarial situation. One is to encourage 
older men to leave when they receive an offer else¬ 
where, and replace them with beginners; the other is 
to limit all new appointments to young men. 

This procedure will literally put numerous com¬ 
petent, but oldfir men on the spot if they should lose 
the positions they now hold. None of these colleges 
now wishes to increase its liabilities w^hen it can de¬ 
crease them by hiring beginners at subsistence sal¬ 
aries. In genera], these lieginners can be most easily 
recruited from those of their own recent graduates 
who have not secured positions elsewhere and this 
lends to servile inbreeding. Prospectiv^'e pensions also 
have been factors in the rt‘lease of older faculty men, 
regardless of their he«Ub and competence on various 
pretexts, and the subatittition of young men. 
Pensions seem to favor the young doctors. 

Returning now to the so-called “lesser minds,” or 
to those men who have always been interested in the 
applications of botany to agriculture, horticulture, 
forestry and conservation—tliese are the socially 
minded botanists, and the results of their work are 
apparent everywhere. They have made it possible for 
two blades of grass to grow where none grew before, 
and they have transformed the practices in every art 
related to plant growth. They have enriched us with 
fruits, grains, vegetables and ornamentals from other 
continents; they have provided us with new and 
better varieties; they have discovered methods of 
preventing or controlling parasitic devastations, and 
they have found new ways to augment the growth of 
plants and increase the returns from the land. 

One of the results of the cooperation of the “lesser 
minds” with the agricultural and conservation inter¬ 
ests, with the various grower's associations and with 
the public, has been an increasing demand for the 
support and continuation of their own research proj¬ 
ects. A second result has been that they have fur- 
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nkihed the only baeie for the oontinuation of research 
by the esoteric botanists who looked askance at them 
not go many years ago. How large an audience and 
what kind of equipment would these academic bota¬ 
nists bare to-day were it not for the cooperation of 
the botanists in the public service and the enthusiasm 
they have transmitted to young men looking for a 
careerT 

Another eonaequence of the activities of the ^‘lesser 
minds” has been the securing of funds for experimen¬ 
tation and research on a scale never dreamed of by 
the older botanists. They have become the principal 
source of information about the growth of plants out- 
of-doors. They have transformed the old indoor 
botany, with its ‘^beun, pea and popcorn” demonstra¬ 
tions in Wardian oases, into a science of plants as 
they grow in fields and orchards, as well os in forests, 
grasslands and deserts. At the same time, they have 
probably contributed as much to botanical theory as 
have the occupants of the ivory tower. 

I have briefly sketched some of the changes in point 
of view that have occurred during the past four 
decades, and I have pointed to some of the dangers 
that attend the impending overproduction of doctors 
in the field of botany. The present year-to-year in¬ 
crease must sooner or later lead to many persoiial 
catastrophes. 

We the members of the Botanical Society constitute 
the only group that can anticipate and ameliorate this 
situation. By mutual cooperation we can suggest 
more intelligent preparation for graduate study of 


botany, and we can insist on a higher and a broader 
foundation for admission to candidacy for the Ph.O. 
degree. By this method alone we can also gradually 
adjust the number of graduate assistants and fellows 
to the number that can secure permanent appoint^ 
ments upon graduation. 

If, in the near future, an outlet for our doctors de¬ 
velops in the secondary schools we should be pre¬ 
pared to certify that every doctor can not only meet 
the State Board requirements, but that he has a back¬ 
ground in the allied sciences that will enable him to 
visualize the field of plant science as a whole and that 
his perspective is not limited to the narrow conflnes 
of his research interest. 

All that I have said up to this point was written a 
month ago before we became active parlioipants in 
the life-and-dcath struggle between Hitlerism and 
Democracy, The future is even more complicated 
than it was a month ago. The implications of an all- 
out war further eujphasize the need for a new qualita¬ 
tive and quantitative appraisal of our procedures 
both in the field of graduate studies and in the enlist¬ 
ment of continued public support through the educa¬ 
tion of undergraduate students. 

In the face of the sacrifices of our young men, the 
dissipation of our natural resources and the threat to 
all our ideals of ”life, liberty, and the pursuit of hap¬ 
piness,” the future of our profession may seem trivial 
and irrelevant. Nevertheless, there will be an end to 
this war just as surely as there was a beginning, and 
now is the time to plan for the aftermath. 


EVOLUTION AND KNOWLEDGE 

By Profeitor WILLIAM B. RITTER 

TTNIVOTBITY Of OAI»nr(>MnA 


I AK incited to the following remarks by the differ¬ 
ence, concerning the evolution theory, between R. 
Goldschmidt and F. B. Sumner as manifest by Sum¬ 
ner’s recent article “Is Evolution Inscrutable.”^ 
These zoologists are fellow colleagues of mine (or 
would be if I were not a mere emeritus) in the Uni¬ 
versity of California, and both have my high esteem, 
personal and soientiflo. And I make the remarks 
with less hesitation in that I do not pretend to mediate 
the seeming difference between them. 

If we biologists—especially the zoologists among 
ns—look at ourselves closely, it strikes me that most, 
if not all of us, would see that we have steered a rather 
queer intellectual course relative to the evolution prob¬ 
lem since Darwin gained, for the general theory of it, 
acceptance by almost every student wdl grounded in 
the fields of research in which it chiefly lies. 

1 Soxawo®, ktay JM), lUh . 


And perhaps the queerest, if not the most unfor- 
tunater thing about it is that so much of our proce¬ 
dure has reversed the order, so far as knowle^ is 
cemoemed, followed by Darwin in working out the 
theory. 

It would seem quite uncalled for to remind ai^ 
educated person to-day of the origin of the fheoty 
from Darwin^s experiences as the naturalist of the 
famous Beagle voyage* But there are aspects of bis 
experiences, as an observer of the vast and varied 
phenomena he came upon, that coil for a sort of atteU'^ 
tion that they get all too little of, even h7 many of 
the most highly educated persons. 

instance, I Was rather shocked lately by frehttg 
call^ down quite emphaticaliy in a gronp of 
seimliistii; for quoting Darwin’s wdl^ktiown 
he worimd on true Baconian 

ilmry eoHeeted facte on a whoitei^^ 
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the suhjeet vas touched only incidentally, 
the 6$se&ce of the group^s view aeenied to be that no 
real eoientiat ever begins a real research without a 
theory of some sort as a starter* 

Tes, I am now convinced by iny later, more thorough 
reexamination of Darwin’s attitude toward nature and 
his methods of researoh that he was entirely right in 
whiit he said about his procedure that led him not only 
to his general theory, but to all his special hypotheses 
in connection with it. 

A secondary but yet important thing here is the 
naivete,, the literally child-like eonfldcnce the man 
(like nearly all persona eagerly devoted to the study 
of nature) had in thoroughly verified sense perceptual 
knowledge of the phenomena under investigation. 

Could anybody be so egrcgiously foolish as to con¬ 
tend that Darwin did not see, that is, observe by the 
sense of sight, the various fossils he came upon in 
South America before he guessed, that is, made 
hypotheses, that they were once parts of creatures 
that lived long ago; and that those creatures might 
bo the ancestors of creatures he had observed as 
present-day inhabitants of Urn region 1 

And recall the extent of observational study he had 
to make on the birds, especially of the Calapagos 
Islands, before he could theorize about their kinship 
with birds of the rather distant South American con¬ 
tinent. 

A particularly crucial factor comes into the situa¬ 
tion with the endlessly debatable idea of “cause.” 
For the evolution problem, the fact of “variation” 
was a poser for Darwin as it has been for every one 
else who has observed widely and thought earnestly on 
the nature and origin of the kinds or species of plants 
and animals. And the great figure the facts cut in 
Darwin’s theory is too familiar to need dwelling on. 
The cardinal point for us bore is that Darwin just 
took the facts of variation as observed by him and 
innumerable other trustworthy naturalists. Regard¬ 
less of the cause or causes that produced variations, 
there they are^ he said in substance over and over 
again, amply verified and readily verifiable by ohser- 
va$iQn» 

by any means was he disregordful of the prob¬ 
lem pf,their causes. But so innately certain was he of 
the neejessity bf their being established as observed 
facts befoi^ the question of their cause or causes could 
pybh be asked, that be justifiably saw no reason why 
they shouU not enter as faetots into a general theory 
of tike of apecies while yet the causal question 

of was atm und^ investigation. 

Fotr one thing, the iwy idea of such a thing in living 
’^species’* Darwin knew, as do all other per- 
to the study of this portion 


of nature vdio are usually classed as “naturalists," 
rests at bottom on sense perceptually acquired facta 
about the make-up of this portion of nature. 

So the problem of the cause or causes of variation 
would be only a part of the larger problem of the 
cause or causes not only of species, but also of the 
existence of living nature. 

I find nothing in Darwin’s writings that seems to 
me more convincing of his faith (1 do not think this 
word is too strong) in the reality of nature generally, 
and in the basic role of sense perception for gaming 
knowledge and understanding of that reality, than in 
one of his letters to Asa Gray. The sentence that 
appears to me crucial, but to have received too little 
attention, is this: “Personally, of course, I care much 
about Natural Selection; but that seems to me utterly 
unimportant, compared the question of Creation 
or Modification.”^ 

Read in the light of all his work this is only another, 
and a bit more the crucial, way of saying that as 
opposed to the doctrine or theory of a supernatural 
cause of living nature with its maze of different kinds 
of individuals, Natural Selection as a causal theory 
of it is “utterly unimportant” as compared with a 
theory that nfxtural causes of some sort have produced 
the modifications, and chfinges of kinds into other 
kinds as they are presented for sensory observation 
in endless profusion. 

But it AViis only when Darwin came to deal specifi- 
eally with the nature of man in the light of the general 
theory of evolution, that his faith in, and reliance on, 
such observation becomes manifest in nil its concrete¬ 
ness and depth. Here it is most fully displayed in 
“The Expression of the Emotions in Man and Ani¬ 
mals.” For here he undertook his most systematic 
and thorough-going comparison of man with his 
closest subhuman mumirmls on the basis of one 
attribute (the “emotions”) common to both. One 
thing about this research is particularly significant for 
these remarks. That is its example of one aspect of 
what research in “natural history” included for Dar¬ 
win, when applied to man. This is indicated, for one 
thing, by his making the problem of “causes” strictly 
subordinate to, and dependent on, facts of observation. 
Thus, after spefiking about various difficulties encoun¬ 
tered in such a research as he was here entering upon; 
and mentioning “the observation of infants” as one 
means of overcoming the difficulties, ho writes: “But 
there remains the much greater difficulty of under¬ 
standing ihe cause or origin of the several expresaiona 
and of judging whether any theoretical explanation » 
tiiJUBftworth^’ (p. 20). 

Coi^derably more of the paragraph in which tMa 

> ''life and Letters,'^ II, p, 168. 
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occurs is much to our point—but we pass it, A par¬ 
ticularly ai^ifieant thing in connection with the 
causal question is the little reference to natural selec¬ 
tion in the whole book. The term has no place in the 
index. 

Another sharp indication of the place evolution, as 
compared with natural selection, had in Darwin's 
thought is given us on the same page as tlie above 
quotation. "With respect to my own observ^ations/' 
he says, "T niay state that they were commenced in the 
year 1838, ... At the above date, 1 was already in¬ 
clined to believe in the principle of evolution, or of 
the derivation of species from other and lower forms." 

No one should need to be told that the "above date" 
was many years before the hypothesis of natural selec¬ 
tion hud entered his mind. 

But Darwin's faithfulness to sensory observation as 
an essential preliminary to all theory about evolution, 
finds its most crucial illustration at a specially recon¬ 
dite point in "The Descent of Man.” This wo shall 
notice presently. But it seems desirable to glance at 
one or two simpler illustrations, prefacing the glance, 
by noting that the procedure in the entire book is 
really illustrative of the principle. Having reached 
the general theory as to living nature, his purpose here 
is to consider whether the observational facts of the 
particular species, man, are such as to justify the 
theory that he too originated as species in general 
almost certainly have originated—and are still origi¬ 
nating. 

The whole of Part I is devoted to evidence available 
from observational studies of man as he exists now 
or has existed in the recorded past, that which agrees 
with the observational evidence basic to the general 
theory of evolution, especially as applied to the higher 
portions of the animal world. That is to say, it is 
not a theory of man's origin at some remote time in 
the past that Darwin starts with, but an extensive 
presentation of observed facts of wbit he is at present. 

Thus notice some of the items listed in the first 
chapter of the first part; "Nature of the evidence 
bearing on the origin of man; Homologous structures 
in man and the lower animals . . . muscles, sense- 
organs, hair, bones, reproductive organs, etc.” These 
are such commonplace matters that to one absorbed 
in the great philosophic problems of man's nature and 
origin they may seem too trivial to deserve serious 
attention. 

Accordingly we pass to the "specially recondite 
point" referred to above—^with the reminder that it 
occurs in the same Part I of the book. That is to say, 
for Darwin it belonged to the same category of sensory 
observational knowledge as the trivial stuff quoted 
above. The point is in Chapter IV, which starts off 


with the discussion of "The moral sense.” “ ‘This 
sense,' as Mackintosh remarks, baa a rightful suprem¬ 
acy over every other principle of human action.’ ” 
Then follows immediately the "recondite point” re¬ 
ferred to. It contains Darwin's own statement of what 
the supreme "principle of human action” is: "It is 
summed up in that short but imi>erious word ought, so 
full of high significance. It is the most noble of all 
the attributes of man, leading him without a moment's 
hesitation to risk his life for that of a fellow creatnre; 
or after due deliberation, impelled simply by the deep 
feeling of right or duty, to sacrifice it in some great 
cause.”* 

It would have been well had Darwin cited a few 
well-known observed and recorded examples of the 
applications of the "imperious word"; and of the 
sacrifice of one's life in "some great cause.” But it 
probably did not occur to him that any of his readers 
would question either the recognition of the imperious¬ 
ness of the "owflfhp' or the "deep feeling of right or 
duty”; or of the knowledge of these having been 
reached in part through sense-perceptual experiences. 

However, had he gone into the matter more specifi¬ 
cally, more analytically, he might have clarified his 
conception that the "most noble of all the attributes 
of limn" belong to him as a product of natural evolu¬ 
tion and hence are subjects to be studied and under¬ 
stood by the method of "Natural History”—by the 
methods, that is to say, tlie initial steps in which are 
sensory observations. 

In the very same paragraph with these statements 
we read: 

Immanuel Kant exclaims, Duty I Wondrous thought, 
that workost neither by fond insinuation, flattery, nor by 
any threat, but merely by holding up thy naked law in 
the soul, and so extorting for thysplf always reverence, 
if not obodioneo; before whom all appetites are dumb, 
however secretly they rebel; whence thy original!" 

It is notewortliy that Darwin quotes this from the 
"Metaphysics of Ethics” (translated by J. W. Semple, 
Edinburgh, 1836, p. 136.) 

A comprehensive study of "The Descent" and the 
"Expression of the Emotions” leaves not a scintilla 
of doubt—with me at least—that as Darwin wrote 
this his own answer ("Evolution” as he conceived it) 
to Kant's "whence thy original t” was in the back of 
his mind. 

But momentous as this is in its implications it is 
not what specially concerns us here. Our main eon- 
eern is the knowledge problem involved. This leads 
us to words in the next paragraph of the same chapter. 
After speaking almost apologetically of why he felt 
he aould not avoid touching the great problem of 

4Descent/' Sad ed., p, 148. 



Jakuaj^t 16, 1942 


SCIENCE 


61 


morals, he tells us: far as 1 know, no one has 

approached it exclusively from the side of naUiral 
history/' 

Here we have a striking example of what may well 
be called Darwin's naivete. In pitting his natural his¬ 
tory method against the a priori method employed by 
Kant in hie doctrine of the categorical imperative as 
an interpretation of the *‘imperious word ought," and 
of “Duty! wondrous thought," Darwin seems to have 
realized very dimly if at all Hint lie was running 
head-on into one of the worst tangles of logic as a 
subject for general treatment. The tangle referred 
to is that of the relation between the two portions of 
logic known as inductive and deductive. More specifi- 
caliy stated, it is the relation between sense percejition 
and observation on the one hand, and reaaon and 
thought in all their vast scope and power on the other 
hand. Darwin seemingly felt perfectly certain of the 
essentiality of both —of their inseparablenesa at bot¬ 
tom—for getting knowledge by the methods of natural 
history as he conceived and prH<*ticed those methods 
in all his work. Hence it apparently did not occur 
to him that anybody would be confused by his ap¬ 
proach to the moral problem including the idea of 
“Duty! wondrous thought," as he was now approach¬ 
ing it. 

But the more acquainted I become with the flood of 
discussion, by friends and enemies of the Darwinian 
theory of evtiliition, the more I am impressed by the 
extent of the confusion, even contemptuous hostility, 
on this very matter, 

I am now convinced that in probably no other con¬ 
nection, in all Darwin said about evolution, is there 
more to justify the recent conclusion reached by a 
few students and puugently expressed by Sir Arthur 
Keith, that even the best of biologists and historians 
have not yot accepted evolution “beyond their lips." 

It may possibly add something to this view if I say 
that my own efforts during the lost decade or more 
to understand the human species in the entire scope, 
pliysical, menial and spiritual, of its nature, had led 
me to essentially the same conclusion before I came 
upon Sir Arthur's statement. 

It now seems to me impossible for anybody whose 
technical training and general experience enables him 
to grasp what Darwin meant by, and included in, 
natural history, to fail, after a thoroughgoing study 
of Part I of “The Descent" and the whole of “Expres¬ 
sion of the Emotions," to recognize the full justifica¬ 
tion of Darwin's confidence in both the inductive and 
Reductive sides of logic as defined above. 

Ajb iwmcthing of an indication of his fidelity to 
reas^ thought and the rest of what the deductive side 


of logic chiefly depends upon, notice the list of topics 
treated in Chapter III of Part I: “The difference in 
mental powers between the highest apes and the lowest 
savage, immense—Certain instincts in common—The 
emotions—Curiosity — Imitation—Attention—Mem¬ 
ory —Imagination—Reason—Progressive improve¬ 
ment—Tools and weapons used by animals—Abstrac¬ 
tion, Self-consciousness—Language—Sense of Beauty 
—Belief in God, spiritual agencies, superstitions." 

This list of topics and the fifty-page discussion of 
them should, of course, be read not as though written 
by a full-fledged psychologist or philosopher of to-day, 
but by a full-fledged naturalist of more than three 
quarters of a century ago. 

This list shall servo to bring these “remarks" of 
mine—already run i'nr beyond what I expected—close 
to an end. The crux of the remarks that I've been 
trying to reach all the while is this: Although Darwin 
says nothing of the sort expressly, the implications of 
much that he says are unmistakable (to me at least) 
that the problem of knowledge itself would be for 
him part- 0 nd-pareel of the problem of evolution. The 
much-used phrase “natural knowledge” would not for 
him have the usual limited meaning of knowledge of 
external, sense-perceptual nature, but would include 
knowledge of knowledge itself as one aspect of the 
grand sweep of nature in its unified wholeness. Then 
since the theory of evolution is a product of, and is 
embedded in, natural knowledge; and this as a whole 
is produced by men and is constantly being repro¬ 
duced, revised, and improved by the observations and 
reasonings of men actually living nt any given time, 
this very year for instance, no causal or other factors 
of the evolutionary process can rightfully be conceived 
as lying outside the scope of nature. That this is true 
Darwinism, not only as to Evolution but as to nature 
in general, I trust my sketchy remarks have made to 
appear highly probable at least, to my readers. 

Finally as to tljo relevancy of such a view to the 
issue between Goldschmidt and Sumner: Sumner's 
solicitude expressed in the last sentence of his article 
lest Goldschmidt is leaving “naturalistic biology in a 
most embarrassing position" does not disturb me nor, 
I think, any adequately understanding Darwinian. 
This is BO because nothing in the framework of a 
naturalisticnliy conceived biology can rightly be con¬ 
ceived otherwise than as naturalistic. The Darwinian 
theory of evolution is only one aspect or phase of the 
Darwinian theory of the all-mclusiveness and all¬ 
adequacy of nature. 

Goldschmidt's causal theory of evolution must, of 
course, according to the standpoint of these remarks, 
be brought to the bar of natural knowledge as defined 
above—-just as is the case with any other such theory. 
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ALEXANDER LOWY 
1889-1941 

Da. Alexander LowTj professor of organic cbem- 
istry in the University of Pittsburgh, died in The 
Western Pennsylvania Hospital on December 25, 
1941, after an illness of about four months. 

Dr. Lowy was bom in New York City on March 31, 
1889, the son of David and Fanny (Weiss) Lowy. He 
obtained his bachelor of science degree from Columbia 
University in 1911, the master of arts in 1912 and the 
doctor of philosophy degree in 1915. His major work 
was in the field of organic chemistry under Columbia's 
Professor Marston T. Bogert, leader in the field of 
organic chomistry and president of the International 
Union of Chemistry. On December 23, 1915, he mar¬ 
ried Dora Landberg of Brooklyn. 

Dr, Lowy was assistant in electrochemistry in Co- 
lund)ia University from 19r2“1915. He taught in the 
high Bchools of Ncav York City from 1915-1918 when 
he became professor of organic chemistry in the Uni¬ 
versity of Pittsburgh with which he was assodated 
until the time of his death. During the past summer 
he was exchange professor in the University of South¬ 
ern California. Dr. Lowy was the holder of numerous 
United States patents. He was a recognized authority 
in the field of protective chemicals, having invented 
methods for the safeguarding of banks and vaults. 
He also made important contributions in the field of 
dyestuffs and was a pioneer in electro-organic chem¬ 
istry, to wliich he contributed numerous researches. 
Dr. Lowy, with Dr. Bimjamin Harrow, of the College 
of the City of New York, was the author of A Text¬ 
book of Organic Chemistry, which is in use in over 
125 colleges and universities in America. This text¬ 
book has gone through many revisions. Each revision 
included the latest developments in the field of organic 
chemistry and the most modern charts and devices. 
This tendency was characteristic of the senior author. 
A companion volume to the text-book is A Labora¬ 
tory Manual of Organic Chemistry with Dr, Wilmer 
E. Baldwin, assistant professor of chemistry in the 
University of Pittsburgh. This also has had exten¬ 
sive adoptions. Dr. Lowy contributed the chapter 
on organic chemistry to Bogers's Manual of Indus¬ 
trial Chemistry. Alone and with his research stu¬ 
dents he was the author of over seventy research 
reports and scientific papers which have appeared in 
technical journals since 1910. Dr. Lowy was a mem¬ 
ber of the American Chemical Society and a past 
chairman of the Pittsburgh section. He was a mem¬ 
ber of the American Electrochemical Society and its 
viee-president from 1939-^1933 and again from 1939-*- 
1941. He was i^alrmiuDi of tb^ oommittiee on publican 
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tions of this sooiety from 1931 to 1941. He belonged 
to the honorary science aocieties, Signal Xi and Phi 
Lambda UpsiJon^ He was an lipnorary member of 
Sigma Alpha Mu fraternity. 

In the summer of 1929, Dr. and Mrs. Lowy visited 
England and continental Europe, where Dr* Lowy 
made a study of the universities and industrial estab¬ 
lishments. He lectured extensively and addressed 
many of the sections of the American Chemical So- 
eioty. It was as a teacher that Dr. Lt)wy reached his 
pinnacle. No effort was too great to provide what 
was best for the student. The painstaking care with 
which material was presented left no question regard¬ 
ing accuracy. He was exacting in the student's per¬ 
formance, but at the same time tolerant of the indi¬ 
vidual's difficulties and ever willing to lend the student 
a hand and help him, not only in his studies but in 
his private problems. Dr. had no hobbies. His 
only pleasure was his work except during recent years 
when he enjoyed his small farm in Gvbsonia, Pennsyl¬ 
vania, where he and his family spent the summers. In 
the University of Pittsburgh he was a member of 
important committees and was faculty chairman of 
registration. 

Alexander Silverman 

Univkrsitt of Pittsburoh 

ORIN F. STAFFORD 

Orin F. Stafford, chairman of the Chemistry De¬ 
partment of the University of Oregon and dean of 
science and of the Lower Division, died at Eugene, 
Oregon, on September 17,1941, after a painful illness 
of two months. 

Professor Stafford waa bom at Hillsboro, Ohio, on 
February 7, 1873, He moved with his parents to 
Kansas in 1885, and in 1900 received the A.B. degree 
from the University of Kansas and in 1902 the A.M* 
degree. In 1900 he was appointed instructor in chem¬ 
istry at the University of Oregon, In 1902 he became 
assistant professor and in 1906 was promoted to full 
professor and head of the department. He became 
dean of science in 1934. 

While at Kansas Stafford was assistant to Dr, C* 
Franklin and participated in the pioneer woric on 
solutions in liquid ammonia. Thus l^an an intimate 
friendship between the two men which continued 
throughout subsequent years. 

Professor and Mrs. Stafford spent the year 1908-^ 
in Europe, where he did graduate work at tb^ Univ^* 
iwty of Reidin under Dr. Walter Nemst* During 
four years from 1918 to 1922 he was cm kav^ p£ 
abeenoe in Boston and Kingsport, Tonn** 
autogmous 
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This invention and subsequent work on the subject of 
wood waste brougfht him wide recognition as an 
authority on wood distillation and waste wood utiliza¬ 
tion and| up to the time of his illness, he carried on 
an extensive correspondence concerning the problems 
involved in this interesting field. 

He was active as a member of scientido organiza¬ 
tions. He rarely missed meetings of the local chapter 
of the American Chemical Society. He served as 
president of the Oregon section and as its represen¬ 
tative as councilor of the national society. He was 
president of the Oregon chapter of the Sigma Xi and 
was prominent in the councils of the local chapter of 
Phi Beta Kappa. He was a member of the program 
committee of the Pacific Coast Division of the Ameri¬ 
can Association for the Advancement of Science. At 
the time of his death he was one of the inspectors for 
the committee of the American Chemical Society for 
accrediting institutions for the training of chemists. 
He was also the chemistry representative on the basic 
science examining committee for licensing physicians 
in the State of Oregon. Locally he was president of 
the Eugene Rotary Club, a member of the Round 
Table Club, a member of the Eugene School Board 
and one-time president of the Boy Scout Council. 

Though he was not formally trained as an engineer 
he imssessed the instincts of one and was always in¬ 
terested in chemical engineering problems. The prac¬ 
tical more than the purely theoretical implications of 
chemical discovery always intrigued him. However, 
in spite of his scientific, academic and community 
activities his primary concern was always the interest 
of his students. lie was a patient, thorough and 
painstaking teacher. He would lay aside any task to 
answer the appeal for help from any struggling stu¬ 
dent. In return he was accorded not only the respect 
of his students but their lifelong friendship as well. 
Professor Stafford's contributions to the literature of 
chemistry, while not particularly voluminous, were 
valuable and substantial and reflect the breadth of his 
interests, ranging as they did from the mineral re¬ 
sources of Oregon and the composition of the saline 


lake deposits to the molecular weight of sulfur and 
solubilities in acetamide. 

He held memberships in the following societies: 
American Association of University Professors, Phi 
Beta Kappa, Sigma Xi, American Institute of Chemi¬ 
cal Engineers, American Chemical Society, and he 
was a fellow in the American Association for the 
Advancement of Science. 

His hobby was flowers and shrubs. He spent early 
morning and evening hours in his garden. After the 
onset of bis last illness he officially retired from active 
duties and was looking forward to recovery and free¬ 
dom to more fully enjoy his outdoor activities. 

Professor Stafford leaves his wife, Mary Elizabeth 
Stafford, daughter of the late Dean John Straub; his 
two sons, both of whom are married and reside in 
Eugene, Howard Straub Stafford and John Edward 
Stafford; one daughter, Miriam Stafford Hamilton, 
of Wenonah, N. J., and one grandson, Robert Stafford 

P. L. Shinn 

Euoknk, Oregon 


RECENT DEATHS 

Dr. Hebrr Doust Curtis, head of the department 
of astronomy at the University of Michigan and di¬ 
rector of the observatory, died on January 8 at the 
age of sixty-nine years, 

Stewart Paton, consultant in mental hygiene and 
lecturer in psychiatry at the Johns Hopkins Univer¬ 
sity, died on January 7 at the age of seventy-six 
years. 

Nature records the death of Dr. H. Ettringham, 
president of the Koyal Entomological Society in 1931- 
1932, on November 26, at the age of sixty-eight years; 
of Dr. Walcot Gibson, formerly director for Scotland 
of the Geological Survey of Great Britain, on Novem¬ 
ber 28 at the age of seventy-seven years; and of Dr. F. 
Slang, from 1921 to 1927 rector of the University of 
Oslo and president of the Nobel Committee of the 
Storting, who was known for pioneer work in com¬ 
parative research in human culture, at the age of 
seventy-four years. 


SCIENTIFIC EVENTS 


WAR WORK OF THE CANADIAN RESEARCH 
COUNCIL 

Ac< 30 RI)INq to the official report, ecientifle research 
in Canada since the war began has been directed al¬ 
most wholly to the solution of new and urgent prob¬ 
lems arising out of the war. Dr. C. J. Mackenzie, 
acting president of the National Research Council, 
points out that the council, the universities, members 
of the aoientiflo and engineering professions and the 


technical staffs of industrial firms are pulling together 
towards the common goal, united as never before in 
the single purpose of winning the war. 

In the National Research laboratories at Ottawa 
work has been expanded in several directions because 
of the war. In the chemistry and biology divisions 
especially the selection and testing of suitable mate¬ 
rials for the use of the armed forces has been a major 
problem. Specifleations for materials normally bought 
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m England have had to be revised to conform mth 
Canadian practice. All kinds of supplies have had 
to be tested to determine whether they are acceptable 
according to required standards. Technical advice has 
been given as requested by the services in the special¬ 
ized fields of science in which the council members are 
trained. Food storage and transport under war con¬ 
ditions presented many difficulties. Lack of refriger¬ 
ated space and indeed lack of ocean shipping space 
made it necessary to devise new methods of handling 
pensbable foodstuffs. The tremendous increase in 
volume of merchandise being shipped and the limited 
number of cargo vessels available require that the best 
possible use be made of every inch of space. 

In physieSf electrical and mechanical engineering, 
the design and development of new detecting devices 
to locate aircraft, submarines, mines and other enemy 
equipment have been carried forward with much suc¬ 
cess. Testing of engines, hulls, aircraft and hosts of 
other items of equipment used in mechanized warfare 
has been done on a largo scale. 

THE ELLA SACHS PLOTZ FOUNDATION 
FOR THE ADVANCEMENT OF SCIEN¬ 
TIFIC INVESTIGATIONS 

During the eighteenth year of the Ella Sachs Plots 
Foundation for the Advancement of Scientific Inves¬ 
tigations, sixty-seven applications for grants were 
received by the trustees, forty-nine of which came 
from seven different countries in Europe, Asia, North 
and South America. The total number of grants made 
during this year was thirty-five, one of these being a 
continued annual grant. In the eighteen years of its 
existence the foundation has made four hundred and 
twenty-nine grants which have been distributed to 
investigators throughout the world. 

For the present, researches will be favored that are 
directed towards the solution of problems in medicine 
and surgery or in branches of science bearing on 
intniicine and surgery. Grants may be used for the 
purchase of apparatus and supplies that are needed 
for special investigations, including technical assis¬ 
tance, but not for providing apparatus or materials 
which are ordinarily a part of laboratory equipment 
Stipends for the support of investigators will he 
granted only under exceptional circumstances. The 
maximum size of grants will usually be less than $500. 

Applications for grants to he held during the year 
1942-1943 must be in the hands of the Executive 
Committee before April, 1942. There are no formal 
application blanks, but letters asking for aid must 
state definitely the qualifications of the investigator, 
an accurate descriptioii of the research, the size of 
the grant requested and the specific use of the money 


to be expended. In their requests for aid, applicants 
should state whether or not they have approached 
other foundations for financial assistance. It is highly 
desirable to include letters of recommendation from 
the directors of the departments in which the work is 
to be done. Only applications complying with the 
above conditions will be considered. 

Applications should be sent to Dr. Joseph C. Aub, 
Collifi P. Huntington Memorial Hospital, 696 Hunt¬ 
ington Avenue, Boston, Massachusetts. 

THE NUTRITION FOUNDATION, INC. 

According to an announcement recently made by 
Dr. Karl T. Compton, president of the Massachusetts 
Institute of Technology, fifteen leaders in the U. S. 
food industry are sponsoring a Nutrition Foundation 
to help to build American health and energy. 

Dr. Compton has been elected chairman of the board 
of trustees of the foundation—which will be operated 
on a non-profit basis to distribute freely all scientific 
discoveries in foods and diet. The Nutrition Founda¬ 
tion, Inc., has been incorporated at Albany under the 
membership corporations law of the State of New 
York. The fifteen prominent manufacturers, who 
have contributed an operating fund amounting to 
hundreds of thousands of dollars for the establishment 
of the first cooperative scientific research laboratories 
created by the food manufacturing industry, are the 
American Can, Beechnut, California Packing, Camp¬ 
bell Soup, Continental Can, Com Products, General 
Foods, H, J. Heinz, Libby McNeill and Libby, Na¬ 
tional Biscuit, Owens-Dlinois Glass, Quaker Oats, 
Standard Brands, Swift and United Fruit. 

The board of trustees will include officers of these 
companies, together with Americans prominent in 
government, business and national life, as well as 
representatives of other companies which later may 
join the foundation. Leaders in scientific and related 
fields will be invited to serve in variona important 
capacities in the work. Dr. Compton stated that the 
Nutrition Foundation had been underwritten by a 
group of leading manufacturers in the food industry 
and allied fields as a needed public service. The pur¬ 
poses of the new organization are as follows: 

(1) To develop and apply the science of nutritk>n 4n 
its fundamental conception and practical significance as 
a basic science of public health; 

(2) To aid the food industry in appropriately solving 
its general and individual problems relating to that wh¬ 
ence; and 

(3) To do so by lawful and effective mcans^ as a publie 
histltution operated on a non profit basis dedicated 
to improve the food and diet and thus to better the 

of the people of the United States of AfecvU fcfh , 
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THE NATIONAL FOUNDATION FOR 
INFANTILE PARALYSIS 

Thb third annual report of the National Founda¬ 
tion for Infantile Paralysis, containing^ a broad out¬ 
line of the work which was sponsored by the founda¬ 
tion during 1941, was issued on January 12. Basil 
O'Connor, president of the foundation, states that 
the task of the National Foundation in attempting 
to conquer infantile paralysis and to ameliorate its 
eiffeois has fallen into two main divisions: national 
and local. The National Foundation acts in the na¬ 
tional deld chiefly as a research grant-making, coor¬ 
dinating and educating agency. Its activities are 
divided into five divisions: virus research, nutritional 
research, after-effects research, epidemic aid and edu¬ 
cation. To carry out this program during the past 
fiscal year, $807,131.50 was spent as follows: 

For virus research, grants and appropriations totaling 
$186,565.06 were made to universities, schools of medi¬ 
cine, hospitals, research foundations and state deport¬ 
ments of health. 

For studies on nutrition, $67,969.17 was grantod. 

For after-effects research, included in which is the work 
of Miss Elizabeth Kenny and fifteen other grantees, 
$285,572.54 was authorized. 

For epidemic aid, clinics, respirators, splints and 
frames, nursing and medical help to communities, or¬ 
ganizations and institutions during emergencies, $89,- 
048.13 was spent. 

For education, $164,091.11 was expended for nursing 
and physiotherapy instruction, publications, motion pic¬ 
tures and health exhibits. 

During the past year over a thousand new chapters 
composed entirely of volunteers were formed at a cost 
to the foundation of $23,885. To-day 1,500 counties 
are served by chapters. Chapters aided needy infantile 
paralysis victims regardless of their age, race, color or 
creed. This assistance included financial help for the 
purchase of orthopedic equipment and services and 
for the payment of medical, hospital and nursing ex¬ 
penses. For these purposes $1,137,222 was left with 
the chapters in 1941. Volunteer groups also aided 
doctors and public health officials in carrying out the 
epidemic program in Alabama, Georgia, Mississippi, 
Pennsylvania and in many other emergency areas. 

PRESENTATION TO WILFRED HUDSON 
OSGOOD 

Thjs abcty-sixth birthday of Dr. Wilfred Hudson 
Oegood, of the Field Museum of Natural History, of 
whose staff he has been a member for thirty^two years, 
hue been inemorial^ by the publication of a testi- 
moiiial volume of four hundred pages^ 

Aeocnf&^ the offletal statement the book opens 


with two dedicatory articles. One is by Stanley Field, 
who became president of the museum in 1909 (in the 
same year that Dr. Osgood Joined the staff) and has 
continued at the head of the board of tnistees ever 
since. The other is by Major Clifford C. Gregg, di¬ 
rector of the museum. Mr. Field and Major Gregg 
both express their appreciation of Dr. Osgood as a 
man and of his scientific work, and give reminiscences 
of his career. In the pages that follow the biograph¬ 
ical sketches appear eleven scientific articles by zoolo¬ 
gists on the staff of the museum and by colleagues 
of Dr. Osgood in the study of mammals from other 
institutions both in this country and abroad. The 
book, entitled ‘Tapers on Mammalogy,” appears as 
Volume 27 of the Zoological Series of the museum. 

A specially bound copy was presented to Dr. Osgood 
on December 8, simultaneously with the beginning of 
international distribution of Uie edition of several 
hundred copies to scientific institutions and scientific 
workers. 

Dr. Osgood's scientific career covers a period of 
forty-four years. A graduate of Stanford Univer¬ 
sity, ho took his Ph.D. degree at the University of 
Chicago. For twelve years prior to going to Field 
Museum, he was a biologist on the staff of the U. S. 
Biological Survey. He joined the staff of Field Mu¬ 
seum on July 1, 1909, as assistant curator, and be¬ 
came chief curator of the department of zoology in 
J921, continuing in that capacity until his retirement 
from active service on Decerriber 31, 1940. Since his 
retirement he has retained his association with the 
museum as curator emeritus, and has continued the 
pursuit of various important researches with undi¬ 
minished enthusiasm. 

Dr. Osgood has led many expeditions for Field Mu¬ 
seum, in South America, Africa and Asia. Among 
the most important were the Marshall Field Expedi¬ 
tion to Chile in 1922-23, the Magellanic Expedition of 
Field Museum which in 1939-40 explored and col¬ 
lected in the southernmost reaches of South America 
rounding out the explorations of 1923, and the Chi¬ 
cago Daily News-Field Museum Abyssinian Expedi¬ 
tion in 1926-27. He personally financed and con¬ 
ducted an expedition to French Indo-China in 1937. 

In the closing paragraph of his preface to the testi¬ 
monial volume, Stanley Field, president of the mu¬ 
seum, writes: “The great growth of Field Museum has 
coincided with Dr, Osgood's regime as chief curator of 
zoology. This growth has been two-fold, in the direc¬ 
tion of exhibition on one band and in the development 
of the scientific collections and researches based on 
them on the other. No one in Field Museum's organi¬ 
zation has played a more active or more effective part 
in this vital developmental period of the museum ^an 
has Wilfred Hudson Osgood.” 
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AWARD OF THE DAVY MEDAL OF THE 
ROYAL SOCIETY TO DR, DAKIN 

At the anniversary meeting of the Royal Society 
at Burlington House on December 1, the Davy Medal 
was presented to Dr. Henry Drysdale Dakin, of Scars- 
borough, New York. Sir Henry Dale in making the 
presentation spoke as follows: 

Dakin began his researches in the field of biochemistry 
early in the present century. At that tune, in comparison 
with knowledge of the end-products of metabolism, rela¬ 
tively little was known about the chemical activities of 
the living cells of the animal body. His work has made 
very important additions to knowledge of the intermediary 
changes produced by these activities, and also of the chem¬ 
ical structure of natural components of the tissues. 

One side of Bakings work has dealt with enzymes of 
the animal organs. He was the first to show that such 
an enzyme will attack at different rates the two optical 
isomers in a racemic mixture. With Koseel he discovered 
the enzyme arginase, with its important r61e in the pro¬ 
duction of urea from arginine. Later he discovered the 
enzyme glyoxalase, the wide distribution of which in the 
tissues must indicate some important though still unde¬ 
fined function in carbohydrate metabolism. 

In connection with the intermediary metabolism of 
fatty acids, Dakin produced the first convincing evidence 
of oxidation at the p-carbon atom as the first stage of 


their utilization by the body, and showed that this type 
of oxidation can even bo reproduced in vitro by the action 
of hydrogen peroxide. 

Dakin’s work on the chemistry of the proteins has in¬ 
cluded u method of partial racemization, bringing subtle 
differences of molecular pattern into view, which could 
be related to specific antigenic difforencos. He also intro¬ 
duced a method of separation which enabled new hydroxy- 
amino acids to be recognized, and raised much nearer 
to unity the proportion of a protein molecule accounted 
for as known amino-acids. At a wide interval of years, 
Dakin has made two notable contributions to the chem¬ 
istry of hormones. In 1905, ho was responsible for the 
first published artificial synthesis of a hormone, ad¬ 
renaline. In 1936 he described the isolation from liver 
of a substance which is, at least, a principal factor in the 
important effect of liver extracts on pernicious anemia. 

Working in France during the War of 1914-18, Dakin 
introduced the use of a buffered hypochlorite solution for 
irrigating infected wounds. Later, on a ship bringing 
the sick and wounded from Gallipoli, he made a similar 
solution by direct electrolysis of sea-water. Another war 
is reviving the use of such preparations to meet the same 
and other needs. 

Though Dakin has worked in a private laboratory, with 
but rare collaboration and no pupils, his work has exer¬ 
cised a wide and powerful infiucnce on the growth of bio¬ 
chemistry and on the strengthening of its links with 
organic chemistry. 


SCIENTIFIC NOTES AND NEWS 


The Charles Reid Barnes life membership of the 
American Society of Plant Physiologists has been 
awarded to Dr. Benjamin M, Duggar, of the Univer¬ 
sity of Wisconsin, “in recognition of bis outstanding 
contributions in the field of plant physiology.” The 
award was presented at the annual dinner held during 
the eighteenth annual meeting of the society at Dallas. 

The Thomas Burr Osborne Medal in cereal chem¬ 
istry of the American Association of Cereal Chemists 
has been awarded to Dr. Ross Aiken Gortner, chief of 
the division of biochemistry of the University of Min¬ 
nesota, “for distinguished services in conducting re¬ 
search and training students.” The medal will be 
presented at the annual meeting of the association 
next May. 

Db. G. Marshall Kat, assistant professor of geol¬ 
ogy, Columbia University, has been awarded the 
George Frederick Kuns Prise for 1941 of the New 
York Academy of Sciences for his paper on the “De¬ 
velopment of the Northern Allegheny Synclinorium 
and Adjoining Regions.” Dr. Otto H. Haas, research 
aasociat© in paleontology at the American Museum of 
Natural History, will receive one of the A. Cressy 
Morrison prises of $200 for his paper, “The Vemajy’ 


Collection of Cretaceous (Albian) Ammonites from 
Angola.” 

The Atwood award of $M)0 for research in physi¬ 
cal geography was granted to Dr. George B. Cressey, 
chairman of the department of geology and geography 
at Syracuse University, at the annual meeting of the 
Association of American Geqgraphers in New York 
City. Dr. Cressey's project calls for a study of land 
forms in New York State, and is the outgrowth of a 
National Research Council Committee working on 
larger aspects of the problenn 

The News Edition of the American Chemical So¬ 
ciety states that Dr. Frite Hofmann, director of the 
Silesian Institute for Coal Research, has received the 
Goethe Medal for Arts and Sciences in recognition of 
research relating to production of synthetic rubber. 

Db. Gary N. Calkins, professor emeritus of proto¬ 
zoology at Columbia University, was recently honored 
by his former graduate students. A representative 
group, headed by Professor L. L. Woodruff, of Yak 
University, made a Burprise visit to his Soorsdak 
home to present gifts and greetings. One of the gifts 
was a handsomely bound volume of letters conte^kdng 
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6xpx*es8ioi)8 of high ri^ard and affection from stu¬ 
dents, associates and numerous friends. 

Dh. Charliqs P. Oliviee, professor of astronomy at 
the University of Pennsylvania and director of the 
Flower Observatory, succeeds Dr. George Rosengarten 
as president of the Rittenhouse Astronomical Society. 
The address as retiring president of Dr. Rosengarten 
was entitled “Galileo, Scientist and Man,” commemo¬ 
rating the three-hundredth anniversary of Galileo’s 
death. 

Dr. Francis 0. Schmitt, professor of biology at 
the Massachusetts Institute of Technology, has been 
appointed head of the department of biology and bio¬ 
logical engineering. The courses in public health, 
hitherto given in this department, will be continued 
under the administration of a separate department 
in charge of Dr. Clair E. Turner, professor of biology 
and public health. Dr. Schmitt, whose appointment 
becomes effective next July, will succeed Dr. Samuel 
C. Prescott, who will retire next June. 

At the School of Biological Sciences of the Univer¬ 
sity of Tennessee, Dr. Kendall B. Corbin, head of the 
department of microscopic anatomy, succeeds the late 
Dr. August H. Wittenberg as chief of the division of 
anatomy. Dr. Corbin continues as professor of mi> 
croscopic anatomy. Dr. Arthur P. Richardson, assis¬ 
tant professor of pharmacology at Stanford Univer¬ 
sity, has been appointed associate professor of phar¬ 
macology and head of the department of pharma¬ 
cology. Dr. Samuel B. Barker, research fellow in 
medicine at Cornell University Medical College, has 
been appointed instructor in the department of 
physiolog 5 \ 

C. Bertrand Schultz, since 1927 a member of the 
Nebraska State Museum, University of Nebraska, and 
since 1938 assistant director, has been appointed di¬ 
rector, succeeding Erwin H. Barbour. 

Dr. John E. Anderson, director of the child wel¬ 
fare institute, University of Minnesota, has been ap¬ 
pointed chainnan of the Minnesota committee of the 
White House Conference on Children in a Democracy. 

Museum News reports that J. Eric Thompson, of 
the staff of the Carnegie Institution of Washington, 
has been given an honorary appointment as research 
associate in Middle American archeology by the 
Field Museum of Natural History. 

The Society for Research on Meteorites has ap¬ 
pointed Henry W. Nichols, chief curator of geology 
of the Field Museum, Chicago, as a member of the 
Committee on Legal Ownership of Meteorites and of 
the Committee on Terminology. 

Sr. Max Levine, professor of bacteriology in Iowa 


State College and major in the Sanitary Corps, has 
been called to service with the second medical labora¬ 
tory of the third army, at Fort Sam Houston, Texas. 

Dr. Antoine M, Gaudin, Richards professor of 
mineral dressing at the Massachusetts Institute of 
Technology; Dr. William H. Hobbs, professor emer¬ 
itus in the department of geology, University of 
Michigan, and Dr. Francis A. Thomson, president of 
the Montana School of Mines, Butte, have been 
appointed delegates from the Carnegie Endowment 
for International Peace to the first Pan American 
Congress of Mining Engineering and Geology, which 
meets at Santiago, Chile, from January 15 to 24. 
Dr. Hobbs is the only one of the delegates who is in 
attendance. The congress M^as organized by the In¬ 
stitute of Mining Engineers of Chile under official 
auspices by decree of the government of Chile, and 
the South American Union of Engineers, 

Professor D. L. Holl, of the department of mathe¬ 
matics of Iowa State College, gave a series of lectures 
at Brown University from January 6 to 8 on the 
energy tlieory of thin plates. 

Dean George F. Kay, formerly head of the depart¬ 
ment of geology of the State University of Iowa and 
Iowa state geologist, will deliver the Bownocker lec¬ 
tures of the Ohio State University on January 21 and 
22. Dean Kay will give two lectures in the depart¬ 
ment of geology and one before Sigma Xi. The titles 
are: Ancient dust storms—the loesses, Duration of the 
glacial period and the Glacial period in Iowa, 

Dr. Frank II. Johnson, professor of microbiology 
at Princeton University, gave on January 6 a lecture 
on “A Common Mechanism in the Biological Effects 
of Temperature, Pressure and Narcosis” before the 
Sigma Xi Club of North Carolina State College, For 
the work described in this paper, Dr. Johnson and his 
associates received the $1,000 award of the American 
Association for the Advancement of Science. 

The thirteenth spring meeting of the American 
Society for Testing Materials and the society’s com¬ 
mittee week will be held in Cleveland, from March 2 
to 6, inclusive, with all sessions at the Hotel Cleveland, 

The annual meeting of the Federation of American 
Societies for Experimental Biology will be held at 
Boston from April 1 to 6. At the Chicago meetings, 
the proposal to publish a Federation Proceedings was 
ratified and its quarterly publication will commence in 
1942. The March issue (1942) will contain the ab¬ 
stracts of papers for all societies and will replace the 
usual preprints. Two subsequent issues will be de¬ 
voted to joint session and symposium papers, and the 
December issue will replace the present yearbook. 
The Control Committee consists of W. 0. Feun, chair- 
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man, Philip Bard, C. G. King, Morton McCutcbeon, 
C. F. Schmidt, A. H. Smith and D. R. Hooker, man¬ 
aging editor. 

Ths British Association of Scientific Workers held 
a conference in London on January 10 and 11 on “Sci¬ 
ence and the War Effort.’^ There were sessions on 
food and agriculture, building, housing and air raid 
protection, training of technical personnel, science in 
the serrices and industrial production. Dennis P. 
Riley, foreign relations officer, reports that there 
will be a broadcast to the United States by some of 
the participants in the conference on Saturday, Janu¬ 
ary 17. He also states that “Science and the World 
Order,” a Penguin volume, will be issued shortly. The 
book is an outgrowth of the deliberations and discus¬ 
sions of the British Association conference of Septem¬ 
ber, 1941. 

A Stmposium on Viscosity, Molecular Size and 
Molecnlar Shape will be held on February 20 under 
the sponsorship of the American Society of Rheology 
at the Polytechnic Institute of Brooklyn, M. L. 
Huggins, of the Eastman Kodak research depart¬ 
ment, will make an address on “Theoretical Funda¬ 
ments Concerning the Connection between Viscosity, 
Molecular Size and Molecular Shape.” This will be 
followed by a discussion. In the afternoon Dr. M. A. 
Lauffer, of the Rockefeller Institute for Medical Re¬ 
search, Princeton, N. J., will speak on “Experimental 
Methods and Facts.” 

The formal celebration of the fiftieth anniversary 
of Drexel Institute of Technology, Philadelphia, 
planned for the spring of 1942, has been postponed. 
It has been decided to cancel further plans owing to 
the present war crisis. 

A NEW laboratory to be used for pathology and 
research in ophthalmology has been opened at the 
University of California. Dr, Michael J. Hogan, of 
San Francisco, has been made director of the new 
unit. The laboratory was made possible by a fund of 
$70,000, known as the Charles Taylor Reeves Foun¬ 
dation, the income from which is to be used in the 
study of diseases of the eye. The building was made 
possible by a gift from Mrs. E. S. Heller. 

Db. Allen T. Newman, dean of the New York Uni¬ 
versity College of Dentistry, has announced that be¬ 
cause of the pressing need for specialists in dental 
reconstruction and rehabilitation, the College of Den¬ 
tistry of New York University has established a com¬ 
prehensive graduate program for the training of clin¬ 
ical and research workers. , 

A CARD index of x-ray diffraction data for use ini 
the Hanawalt Method of Chemical Analysis by X-ray 
Diffraction has been published by the American 


ciety for Testing Materials. The data include not only 
Hanawalt^s origixial published data, wi^ his later 
corrections, but also additional data that have been 
contributed by Hanawalt, by the Aluminum Com¬ 
pany of America and the New Jersey Zinc Company, 
together with data taken from the technieai literature 
of the English language. It has been assembled by a 
joint committee of the National Research Council and 
the American Society for Testing Materials, the per¬ 
sonnel of which is made up of members of the Com¬ 
mittee on X-ray and Electron Diffraction of the Divi¬ 
sion of Chemistry and Chemical Technology of the 
National Research Council and representatives from 
the Committee on Chemical Analysis of Metals and 
the Subcommittees on Metallography and Radio- 
graphic Testing. 

Beoinkino with Volume 3, 1942, the name of the 
“Bibliography of Pharmacology” will be changed to 
the “Bibliography of Pharmacology and Chemother¬ 
apy.” No change in scope is contemplated; “chemo¬ 
therapy” is added only to make the title more accu¬ 
rately descriptive. The field of the bibliography is 
defined as: “A reference list of current American 
and foreign literature relating to the action of known 
chemical compounds (natural or synthetic) on animal 
organisms and to therapeutic use of such compounds, 
including clinical investigations but not including 
routine clinical and case reports.” Requests for more 
information or for a specimen page may be addressed 
to the Hooker Scientific Library, Central College, 
Fayette, Mo. 

Nature states that, according to the annual report 
for 1939 of the Public Health Commission in India, 
the outstanding feature in that year was the large de- 
orease in the incidence of cholera. Whereas in 1938 
deaths from the disease in the Punjab numbered 5,070, 
in 1939 they were only 19. Improved sanitation of the 
villages and towns through which pilgrims pass is the 
most effective method of prevention, but is a slow 
process, and in the meantime the best practical method 
is anti-cholera inoenlation, its compulsory enforce¬ 
ment being the best practical measure. Of the annual 
six million deaths in India a fifth or a quarter is at¬ 
tributed to malaria, to outbreaks of which India is 
^erywhere subject, except in areas 5,000 feet above 
sea-level and a few widely separated regions. In the 
large cities such as Bombay and Delhi control mea¬ 
sures are being successfully carried out, but rural 
malaria is a difficult problem. The general policy of 
provincial authorities is to provide an adequate supply 
of quinine or cinchona febrifuge to popularize tihei use 
of these drugs and to provide for their distribution 
traveling dispensaries. The greatest aoom 
dmger ima. yrilow fever lies in the idr^trallto pa«^ 
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through inf^tited af«aB in Africa* Under government 
rules any person who has been In a yellow fever area 
is forbidden to enter British India until nine days 
after exposure, unless he has been inoculated or is 
protected by a previous attack. 

The U, S. Civil Service Commission has announced 
examinations for “Junior Professional Assistant and 
Student Aid'* designed to recruit college gpraduates 
and junior and senior students for positions in the 
government service. Optional branches include (all 
in the junior grade at $2,000 a year): agricultural 
economist, agronomist, aquatic biologist, archivist, bac¬ 
teriologist, biologist, chemist, entomologist, forester, 
geologist, junior in household equipment, olericul- 
turist, pomologist, public welfare assistant, range con¬ 
servationist, soil scientist, State Department assistant 


and statistician. A four-year college course leading 
to a bachelor’s degree is required, with major gradu¬ 
ate or undergraduate study in the field of the optional 
subject. Senior or graduate students may be ad¬ 
mitted to the pjcamination, and may, upon attaining 
eligibility, receive provisional appointment, but can 
not enter on duty until evidence of the successful 
completion of the required college course is furnished* 
Applicants must not have passed their thirty-dftb 
birthday. Student aid positions pay $1,440 a year. 
Usually employment is during the school vacation 
periods’, when furloughed, appointees may return to 
their college studies. Applicants for these positions 
must not have passed their thirteith birthday. Appli¬ 
cations for both these examinations must be on file 
with the Washington office not later than February 3. 


DISCUSSION 


CONTINENTAL DRIFT AND PLANT 
DISTRIBUTION 

North America and Eurasia, which comprise the 
major part of the earth’s land surface, lie entirely 
within the Northern Hemisphere, and it is evident 
that the two continents have always been more or less 
intimately connected. This is shown especially in the 
marked similarity of the vegetation, particularly in 
the higher latitudes. 

There are many identical or closely related species 
throughout the Arctic and subarctic zones, including 
species of pines, spruces, firs and some other conifers, 
as well as some deciduous trees, and shrubs like the 
birches and willows. Further south, in the more tem¬ 
perate latitudes, such common deciduous trees as 
oaks, chestnuts, beech, maples, elms and others are 
much the same, in North America and Eurasia. 

The greater part of North America is north of the 
Tropic of Capricorn and extends beyond the Arctic 
Circle. Practically the whole of the United States is 
within the “temperate" jsone. Except for the Pacific 
Coaat and the Gulf States the climate is a pronounced 
continental one, with wide range of temperature be¬ 
tween summer and winter; and for the most part, 
winter is a season of almost complete cessation of 
active vegetation. 

The southern continents, South America, Africa and 
Australia., are separated by the great oceans, neverthe¬ 
less they have much in common in their vegetation, 
indicating some former land eonneotions. 

The major parts of South Atneriea and Africa lie 
the Tropics. The southernmost point of South 
iLinerica, Cape Horn, is tess than 60^ S. There is 


nothing corresponding to the Arctic and subarctic 
floras of the Northern Hemisphere, and the land areas 
of the South Temperate zone are relatively limited in 
extent. The climate is more of an insiilar than con¬ 
tinental type, and there is no such difference between 
summer and winter temperatures, as occurs in corre¬ 
sponding northern latitudes. 

A comparison of the north and south temperate 
floras of the Western Hemisphere shows they have 
little in common except some cosmopolitan genera. 
The conifers and most of the dominant deciduous 
trees and shrubs of North America are absent from 
South America. The conifers of South America axe 
austral genera, absent from North America, 
Araucaria, Podocarpus, Fitzroya, and others, while 
there are many evergreen Angiosperms, e.g., Myrt- 
aoeae, Proteaceae, unknown in temperate North 
America, 

While there is thus little connection between the 
temperate floras of North and South America, there 
are many common genera and even species in Chile 
and New Zealand—separated by the whole Pacific 
Ocean; and the tropical floras of equatorial Africa 
and South America have also many common genera 
and even species. An exception to the rule of the 
absence of North American temperate species in South 
America is seen in a considerable number of common 
species in Central Chile and California. This is pre¬ 
sumably a case of migration along the continuous 
mountain range extending along the Pacific Coast 
from Chile to Alaska. 

Fossil Evidskcb 

The many investigations of the fossil floras of North 
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America indicate that the Tertiary genera and some 
species were mucli like those of the present; but the 
geographical distribution has in many cases shifted. 
Most remarkable is the occurrence in Greenland and 
Alaska, actually well within the Polar Circle, of fos¬ 
sils belonging to genera now found in warm temperate 
or even sub-tropical regions. 

It is difficult to imagine any possible conditions of 
climate in which these plants could grow so near the 
Pole, deprived of sunlight for many months of the 
year. The occurrence of so many related species in 
the at present widely sundered southern continents 
can be explained only on the assumption of some 
former land connections. The theory of Continental 
drift has been proposed by several writers, notably 
the recent volume^ of Dr. A. S. du Toit. du Toit is 
influenced by the work of Wegener, but differs from 
Wegener in assuming two primordial continents, a 
northern one, Laurasia, and a southeim one, Gond- 
wana, instead of Wegeneris ^‘Pangaea,” From Gond- 
wana were separated the four present southern con¬ 
tinents, which finally drifted to their present locations. 
This theory would best explain most of the problems 
in the geographical distribution of the floras of the 
Southern Hemisphere. 

Douglas H. Campbell 

Stanford University 

SCLBROTIUM BATATICOLA, A CAUSE OF 
DAMPING-OFF IN SEEDLING 
CONIFERS 

Sclerotium bataticola Taub. was isolated from 
young Norway spruce seedlings by Dr. L. W. R. 
Jackson, pathologist at the Allegheny Forest Experi¬ 
ment Station, in 1935. IIo later turned over cultures 
of this fungus to the writer, who has found that it 
attacks the germinating seeds and early seedlings of 
Douglas fir {Pseudotsuga taxifolia Brit.), Norway 
spruce {Picea Abies (L.) Karst), American larch 
{Larix laracina (DuRoi) Koch), and the following 
species of pine-jack (Pinns Banksiana Lamb,), red 
(P. remrisrt L.), Scotch (P. sylvestrU L.) and West¬ 
ern yellow (P, ponderosa Dough), The inoculation 
experiments were conducted in the laboratory and 
greenhouses at the Morris Arboretum of the Univer¬ 
sity of Pennsylvania. Pre-emergence and post-emer- 
genee damping-off occurred in all species mentioned. 
Sclerotium bataticola was reisolatcd from all stages of 
damped-off seedlings. 

Under the conditions of these preliminary experi¬ 
ments, the pathogenicity of Sclerotium bataticola was 
thus confirmed for the species of conifers mentioned. 

Spencer H. Davis, Jr. 

University of Pennsylvania 

i**Onr Wandering Continents.’’ London, 1937. 


PHYSICS IN NAZI GERMANY 

In Science for November 1, there was published 
a letter from an unidentified correspondent in Rus¬ 
sia, which seems to imply that the Nazi authorities 
in Germany condemn “theoretical physics” as “Jewish 
physics” because of its Jewish origin. Is it not far 
more likely that the present masters of Germany dis¬ 
credit those particular branches of theoretical physics 
which arc commonly known as quantum theory and 
relativity because they do not find them useful, and 
call them Jewish to disparage the JewsT 

We in America hate tyranny—whether it be tyranny 
of men or tyranny of ideas. We should accord 
abtruse theories respectful consideration if they are 
both honest and able attempts to account for observa¬ 
tions not previously fully accounted for, but we should 
not permit them to tyrannize. Your correspondent, 
however, disparages Stork because “it is obvious that 
the author tries to refute the modem theory of quan¬ 
tum mechanics,” Since when has this become an 
offense 7 Quantum theory has not been deified in 
America, and undoubtedly there are still “thirty thou¬ 
sand men in Israel” who have not bowed down before 
it. Endeavors to confirm the quantum theory are still 
made in abundance. Should the few who seek unifica¬ 
tion of science along other lines be disparaged a a 
necessarily anti-Jewish 7 

The true status of these two branches of modem 
physics, so far as the general public is concerned, is 
about as follows: Even Mr. Einstein has not yet been 
able to reconcile relativity and quantum theory, 
though he has made the endeavor to do so almost a 
life work. There has been no derivation of the elec¬ 
tromagnetic theory from the principles of quantum 
niechanics, although a reconciliation between the two 
was promised and has been hoped for. Even Bohr 
now says that quantum principles do not apply in 
nuclear physics. 

Relativity has not been applied to any attempt to 
control phenomena. Quantum terminology has been 
adopted in spectroscopy, and is used in all spectral 
classification work, there being as yet no other. The 
“numerous remarkable discoveries” attributed to 
quantum theory are at least chiefly due to classifica¬ 
tion schemes, and not necessarily to the idea of mono¬ 
chromatic unidirectional radiation quanta produced 
by losses of energy by moving electrons. The electro¬ 
magnetic theory, however, has been vastly extended in 
its usefulness* 

Thc?rc seems to be a need for search for modes of 
interpreting phenomena that are not bound a priori 
to any postulates that seem irreconcilable to what is 
too often referred to disparagingly as “dassical 
theories.” 

Nazis may couple men and ideas for the purpose pf 
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di^parngi]^ boiih* Wa should avoid such oon- 
either to disfMirage or to exalt a theory. 

Wm. Mato Venable 

FirrBBiTBQfi, Pa. 

A SCIENTIST AT PEACE AND AT WAR POUR 
HUNDRED YEARS AGO 

T^e manner in which one great scientist of the past^ 
Nicol6 Tartaglia of Brescia (c. 1600-1577), conducted 
his conscience in the face of the differing requirements 
of peace and war, may not be without some interest to 
scientists of the present day who End themselves in a 
similar situation. 

In the “Bpistola” to his ^^Della Nuova Scienza,” 
written at Venice 20 December 1537 (O.S.), and 
addressed to his Excellency the Duke of Urbino, Tar¬ 
taglia writes: 

When I was living in the town of Verona, IlluetriouH 
Duke, one of my intimates, my cordial friend the master 
of ordnance at the old castle, (a man of experience and 
groat skill in his art, and endowod with on abundance of 
good qualities), asked me one day my opinion how to aim 
a piece of artillery to give it the greatest range. Ab 
though I had no practical knowledge whatever of artillery, 
for in truth, Excellent Duke, I havo never in iny life shot 
a aingle round with firearms, artjuebus, bombard or ums' 
ket, nevertheless, being desiroue of serving my friend, I 
promiaod shortly to give him a definite answer to his quc*s- 
tion.i 

Tartaglia then proceeds to give an account of hia at¬ 
tack upon the problem aet him by his friend, and then 
goes on to remark: 

As the result of tliis I had the intention of writing a 
treatise on the art of artillery, and to bring it to a degree 
of perfection capable of directing fire iu all circumstanccB, 
assisted only by a few particular experiments: for as 
Aristotle says in the seventh book of tho ‘ ‘ Physiea, * ’ Sec¬ 
tion 20, ‘ * particular experiments are the basis of universal 
science, *' 


But, since then, one day meditating to myself, it had 
seemed to me that it was a thing blameworthy, shameful 
and barbarous, worthy of severe punishment before God 
and man, to wish to bring to perfection an art damageable 
to one^a neighbour and destructive to the human race, and 
especially Ohristiau men in the wars that they wage on 
one another. Consequently, not only did I altogether 
neglect the study of this matter and turned to others, but 
I even tore up and burnt everything which 1 had calcu¬ 
lated and written on the subject, ashamed and full of 
remorse for the time I had spent on it, and well decided 
never to communicate in writing that which against my 
will had remained in my memory^ either to please a friend 
or in teaching of these matters which are a grave sin and 
shipwreck to the wml.® 

In view, however, of the preparations of the Turks 
to invade Italy, who, as Professor J. D. Bernal has 
pointed out,® were instigated by his Most Christian 
Majesty the King of France,'* Tartaglia suffered a 
change of mind. He writes: 

To-day, however, in the sight of the ferocious wolf pre¬ 
paring to set on our flock, and of our pastors united for 
the common defence, it does not seem to me any longer 
proper to hold those things liid, and I have resolved to 
publish them partly in writing, and partly by word of 
mouth, for tho benefit of Christians so that all should be 
in a better state either to attack the common enemy or 
to defend themselves against him. I regret very much at 
the moment having given up Hus work, for I am certain 
that had I persevered I would havo found things of the 
greatest value, as T hope yet to find. ... I hope that your 
Lordships will not disdain to roceive this work of mine so 
as better to instruct tho artillerymen of your most illus¬ 
trious govornmojit in the theory of their art, and to render 
them more apt in its practice.!^ 

M. F. Ashley Moktagh 

DsPAaTMENT or Anatomy, 

Hahnemann Medical College and 
Hoshtal, Phii^delphia, Pa. 


SCIENTIFIC BOOKS 


THE EARTH 

Biogra^y of the Earth. By GeorGB Gamow. 242 
pages; 36 plates; 68 figures. New York: Viking 
Presfl. 1041. $3.00. 

The barriers between the sciences are now quite 
generally down, and no geologist will think that even 
a professor of theoretical physics is poaching on for¬ 
bidden territory when be writes such a book as this. 
On the contraary, geologists will thank Dr. Gamow for 

% MBeUa Nuova SeJenwt,*' in ^‘Questi et Invenzieni Di- 
v«m^e Nioolo Tpataiglia, PS nouo restampati con vna 
(Hohta id; sette Ifbro, quale ai mostra duoi modi A 
Hppeta ^ aegueriile fogUo fi trouara 
fV <». 1)* I have not been able 

to so translate 

tq m. 


making the history of the earth so interesting to the 
layman by his lucid, fluent style, his enthusiasm for 
the subject, and his wise selection of items to be 
stressed. Certainly, tlie truly fascinating story of the 
origin, infancy and adolescence of an earth, still far 
from decrepit old age, has seldom been told with such 
verve and ingenuity of plirase, combined with essen- 

2 Ihid,, p. 6. 

8 J. D. Bernal, ^'The Social Function of Science,” p. 
169. Now York: The Macmlllaxi Co., 1939. The secQud 
and third parts of tho translations here given from Tar¬ 
taglia aro from the version in BernaHs excellent work. 
The passages are incorrectly attributed by him, on the 
basis apparently of a French tranSlaUon, to a section 
entlttjid de jecter les bottibes.” 

modem parallel of ooUrsq, plhyipg 

M6phl^to|ihsleB to Japan Faust* 
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tial accuracy and lldelity to technical lore, as that 
which characterize this book, 

After all, gcolof^ry ifi the nature of the case an 
application of the principles of physics, chemistry 
and biology to the study of the earth and its inhabi¬ 
tants. Whereas, analysis—the learning of more and 
more about less and less—is essential to the discovery 
of knowledge, it is equally true that synthcsis~the 
assembling of the jigsaw puzzle into a unified and 
comprehensive picture—is essential to the dissemina¬ 
tion of knowledge. Many scientists, fortunately, are 
no^v accepting responsibility for the second as well as 
the first of these two tasks. None is fulfilling that 
duty more satisfactorily than Dr. Gamow. The book 
now in band, together with its predecessor, “The Birth 
and Death of the Sun/^ will give the general reader 
an accurate perception of the vast sweep of cosmic 
history and a true perspective of nrnn^s place in the 
universal scheme of things. 

There are of course a few details of geologic fact 
and theory, as set forth by Dr. Gamow, that could be 
questioned, but with one exception these are minor 
mutters and detract little from the general merit of 
his work. One serious flaw ought to be called to his 
attention. It involves the great unsolved geological 
problem for the s<»lution of which the assistance of 
the physicist is essentia). Dr. Ganmw ascribes moun¬ 
tain-making to earth shrinkage, although he correctly 
computes as extremely sum II the amount of such 
shrinkage that could be attributed to decrease in in¬ 
ternal temperature during the last few hundred mil¬ 
lion years. This, he asserts, is nevertheless adequate 
to explain the height of mountain systems above adja¬ 
cent lowlands or sea floors. That is doubtless true, 
but the problem of mountain-making processes is a 
vexing one, not because of the height of mountains 
but because so many of them are composed of tan¬ 
gentially comi)re8sed and overthrust rocks that indi¬ 
cate scores of miles of circumferential shortening of 
the earth's crust. Radial shrinkage ns n result of 
decrease in the earth’s body temperature is woefully 
inadequate to cause the observed amount of horizontal 
compression. Therein lies the real perplexity of the 
problem of mountain-making. Geologists Imvc not 
yet found a satisfactory escape from this dilemma; 
perhaps Dr, Gamow will pursue the subject farther. 

Kirtley F. Mather 

Hahvard University 

BANCKES’S HERBAL 

An herbal [1525], Edited by Sanford V. Larkey 
and Thomas F^ks. New York: New York Botani¬ 
cal Garden. 1941. $3130. 

The early literature of plants was closely associated 
with tixat of drugs. Most of the prescription!*, 


although fearfully and wonderfully compounded, were 
based primarily upon plants or their derivatives. The 
student of plants was almost always a physician, and 
unless ho knew of some supposed virtue in a plant or 
could discover (or imagine) one on his own account, 
that plant was beneath ins notice. 

Various compilations relating to plants and their 
medicinal uses existed in manuscript form long before 
the invention of printing, and it is not at all strange 
that the practitioners of the new art should seek to 
embalm the accumulated wisdom of these manuscripts 
in the printed page. The resulting volumes, called 
“herbals,” were very popular, and often went through 
various editions. But they were usually printed in 
Latin, and it was not until many years had passed 
that one appeared in PlngUsh. 

At last two English herbals made their appearance, 
and were so popular that they were both reissued re¬ 
peatedly, with slight changes, within fifty years. One 
was a folio called the “Crete herball,^' the other a 
small volume, of which the earliest known edition is 
now reprinted. Both were anonymous compilations; 
the present one, dated March 25th, 1525 (the first day 
of the year, according to the calendar then in use), is 
known as “Banckes's Herbal,'^ from the name of the 
printer, Richard Banckes, 

It came to the notice of the management of the New 
York Botanical Garden that the “Scholars' Facsimiles 
and Reprints" of New York were planning to issue 
this reprint, and arrangemehts were made by which 
it has appeared as a publication of the Garden. The 
editing and transcription into modern English are by 
Dr. Sanford Vincent Larkey, of the Johns Hopkins 
University, and Professor Thomas Pyles, of the Uni¬ 
versity of Maryland, who also prepared the scholarly 
introduction. The original black-letter book, of 72 
unnumbered pages, is reproduced in facsimile, and 
this is followed by a much more readable transcrip¬ 
tion, with numerous corrections of spelling, punctua¬ 
tion and ca|jitaiization, and the occasional substitution 
of a word that will make the author's intent more 
iiitelligible to a modem reader. The corrections, 
however:, have been made sparingly and judiciously, 
so as not to interfere with the quaintness of the 
original text. 

The facsimile reproduction is from a copy in the 
library of the British Museum; the only other known 
copy is in the Henry E. Huntington Library in Cali¬ 
fornia. The New York Botanical Garden is to be 
congratulated upon placing this little classic, bo well 
printed and edited, in the hands of the medioaly 
botanieal and horticultural public. 

The statement in the introduction that this ^‘wiis 
tlie first book devoted exclusively to herbs to be 
printed in England'' is certainly open to ^neation, 
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unless modified by the words which a copy is now 
known to exist.’’ It is true that the earliest copies of 
the '^Qxete herball” now known are dated July 26, 
1526^ but this was certainly not the first edition, and 


good evidence exists that in its first form it was dated 
June 20, 1516—nearly nine years earlier than 
Banekes’s Herbal. 

John Hkndlet Baknhabt 


REPORTS 


SCIENTIFIC WORK OF THE CARNEGIE 
INSTITUTION OF WASHINGTON^ 

A HEViEW of all the activities of the institution 
would make interesting reading, but it will have to 
wait until the tiiue comes when the full story can be 
told. IL is now impossible to mentit)n fine work being 
done by many of the staff members of the institution, 
since it remains in a confidential category. 

The normal research activities of the staff, in view 
of the interruptions and distractions now present, are 
not inconsiderable. The full Year Book gives the 
re(Jord, again with an interpretive statement by each 
director of a department or division. Here a few high 
lights will be noted, in the hope that this will lead to 
further perusal. 

In spite of preoccupation of jiiost of the staff mem¬ 
bers of the Department of Terrestrial Magnetism with 
defense research, the fundamcnt/il program of this 
department still continues significantly. Unless 
further delays accrue in procuring materials for which 
priorities are sought, the cyclotron will shortly be 
completed and made available for cooperative studies 
in which the Department of Embryology and the De¬ 
partment of Genetics will have a part. Searchlight 
studies of the electrical and chemical conditions of 
the air at great heights are also progressing, as well 
as coordination of magnetic, solar and upper-air 
studies as related particularly to problems of radio 
transmission. 

Dr. Adams reports from Mount Wilson a number 
of interesting results. To seize upon one of these, he 
tells of the first definite evidence of the presence of 
iron in interstellar space, the density being such that 
there is present roughly one atom in a cubic meter. 
^This is a very low density. The best vacuum man has 
produced artificially still contains gas many million 
times as dense. Yet interstellar space is so enormous 
that the mass of material represented in these gases 
is large, and the significance of the discovery may be 
great. Continued study of atomic and molecular spec¬ 
tral lines from this vast area may in time give us not 
only the composition but also the distribution and 
motions of the clouds of cosmic dust and gas that 
inhabit it, and provide much knowledge of the physi¬ 
cal state oi its matter. Another item relates to the 

1 ^ annual report of Dr. Vaimevar Bush, presi¬ 

dent of the Comegie Institution of Washington. 


discovery of the remains of Kepler’s Nova of 1604 
through the use of red-sensitive plates, and its recog¬ 
nition as the third supernova to appear in the observ¬ 
able region of tlie galactic system within the last 900 
years. Finally, the vexed question of the direction of 
rotation of tlxe great universes of stars represented by 
tile spiral nebulae seems to have received a definite 
answer. The evidence shows clearly that in each of 
the objects investigated the spiral arms are trailing 
as the nebula rotates. This result is of fundamental 
iinportanee in theories of the origin and dynamics of 
stellar systems. 

Completion of construction of the 200-inch telescope 
at California Institute of Technology has been some¬ 
what retarded by pressure of defense research activi¬ 
ties, but we continue to cooperate closely in this pro¬ 
gram, and in consideration of plans for future 
operation of the giant telescope. In accordance with 
agreement reached in 1936, tapering financial support 
which the institution has provided for the seismo- 
lugicul program at California Institute will terminate 
this year. 

The Geophysical Laboratory has been concerned 
with investigation of the radioactive content of rocks 
as a vital factor in many geophysical problems, and 
iis a part of this undertaking determination of radio¬ 
active elements in deep-sea cores obtained by Piggot 
from the Caribbean Sea has developed new and fun¬ 
damental relationships. In this connection also a 
special study of radioactive elements in sea water has 
been carried out during the past year. Tlltrabasic, 
deep-seated x’oeks make up the fundamental material 
of the earth’s structure, and the whole problem of the 
thermal conditions of the earth depends largely on the 
radioactive content of certain of these rocks. It has 
now been possible to initiate a cooperative study con¬ 
cerning determination of age and heat production 
relating to rock formation. The equipment for study¬ 
ing silicate minerals in the presence of water at high 
temperatures and pressures such as prevail deep 
within the earth has produced a variety of interesting 
results. This apparatus is essentially an electric fur¬ 
nace within a strong closed chamber in which materials 
can be exposed to the action of steam at pressures of 
several thousand pounds and at temperatures far 
above a red heat. In the course of some experiments 
on sdlubility and melting point the formation of clear 
quarte or^rstak at a fairly rapid rate was observed. 
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Other arrangemeutfl of the apparatus caused an vca- 
usual deposit of minerals formed by a solution of 
material in the vapor phase, followed by deposition in 
another part of the furnace. One of these minerals 
was sillimanite, which fomed long needles of good 
sLse. This is the first time that this mineral has been 
obtained artificially, and it is probuble that the manner 
of its formation in nature is similar in some respects 
to that here observed. 

Further progress in studies on photosynthesis is 
reported from the Division of Plant Biology. Recent 
research relating to the chemical mechanism of the 
photosynthctic process has necessitated a considerable 
revision of the older set of hypotheses in regard to 
the chemical interactions involved. Refinement of ex¬ 
isting methods of chemical analysis of the precise 
nature of the product formed by photosynthesis is 
being undertaken, and new materials are being sub¬ 
jected to photosynthetic measurements, including cer¬ 
tain diatoms under culture. All lines of evidence, 
morphological, ecological, genetical and cytologicah 
are brought to bear on problems concerning the analy¬ 
sis of plant relationships, in studies in the field of 
experimental taxonomy. These various methods of 
procedure are serving as effective cheeks and balances 
in development of the species concept. 

As a result of work at the Department of Genetics, 
Blakeslee and his associates, by further application 
of the alkaloid colchieine method in study of the 
developmental history of the plant, have found that 
the stamen is evoiutionarily a reduced axis and not 
homologous with a leaf, as is the classic belief. A 
gene mutant type has been located in Datura which 
BO closely resembles the peculiar effects of a certain 
virus disease that further light is thrown on the ques¬ 
tion whetlier there are not close similarities between 
genes and virus particles, the chief difference between 
the two, perhaps, being in the fact that the virus par¬ 
ticle has unlimited powers of multiplication, whereas 
the gene is imprisoned within a chromosome and can 
multiply only when the latter divides. 

In accordance with the expressed desire of the trus¬ 
tees of the institution for the development of an 
effective program for cooperation between the Depart¬ 
ment of Genetics and the Long Island Biological Asso¬ 
ciation at Cold Spring Harbor, an agreement was 
reached whereby Dr. Demerec, assistant director of 
the Department of Genetics, served as director of the 
Biological Laboratory of the Association during the 
summer of 1941, and Dr. Comer served as chairman 
of a scientific advisory committee for the Biological 
Laboratory program. This arrangement led to a 
symposium at Cold Spring Harbor on the subject of 
the gene and chromosome, which attracted a 
group of scientists, and which was followed by the 


annual meeting of the Qenetios Society of America. 
Plans for continuation of such effective cooperation 
are being formulated in connection vriih the institn- 
lion’s program of research at Cold Spring Harbor for 
next year. 

The program of the Department of Embryology 
contemplates an increased use of physiological, physi¬ 
cal and chemical methods in expansion of the experi¬ 
mental studies of mammalian embryology. Whatever 
work is undertaken in the future, however, will be 
intimately and soundly based upon the understanding 
of the form and structure of the human embryo which 
has so remarkably and effectively grown out of the 
past activities of this department. Dr. Streeter is 
now engaged in classifying and suninmrizing the re¬ 
sults of these morphological studies on the develop¬ 
ment of the early human embryo, in fulfilment of one 
of the original pui^poses for which Ihe Department of 
Embryology was established. The full statement of 
the objectives of the department is presented by the 
new director, Dr. Corner, after a year of study and 
<jonsultation with his colleagues, during which time 
the aims of the program of research have become 
focused, although so defined as to admit of adaptation 
as conditions and opportunity may warrant 

Despite cooperation in defense research, which has 
required attention of staff members of the Nutrition 
Laboratory, work at the laboratory has progressed 
in development of instrumental technique and in co¬ 
operative studies of carbohydrate metabolism with 
reference to diabetes. 

Dr. Kidder reports the interesting circumstances 
surrounding the discovery of ancient footprints in a 
stratified formation in Nicaragua, which was pre¬ 
viously reported to the trustees. Investigation is 
being extended in the attempt to learn, if possible, 
more about the individuals who made these tracks, and 
when they made them. Work has proceeded at the 
ruins of Copan, Honduras, where extensive and neeesh 
sary repairs are being completed preparatory to the 
inauguration of a brief but intensive program of 
archeological study. Continuation of humanisde 
studies in Middle America has placed the institution 
in an unusually favorable situation to cooperate effec¬ 
tively in various types of scholarly effort being under¬ 
taken in this region by numerous agencies. 

Fortunately the institution has been privileged, even 
under somewhat adverse conditions, to eontinae its 
cooperation with a number of other agenmes in f 
tbering fundamental studies hkving direct xelaiiion tc 
its major projects. Comments by directors on 
subjects will be found in the Year 
inderpendent reports from some of the iUv^tigatoi^S 
wbo have woriced upon eoopstarive prAdet^.^^d 

the, past 
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THE ENDOSPERM AS A BARRIER TO IN¬ 
TERSPECIFIC HYBRIDIZATION IN 
FLOWERING PLANTS^ 

Following fertilization between species^ develop¬ 
ment of the seed ie frequently arrested short of a con¬ 
dition which permits geniiination. The line of descent 
embodied in the hybrid embryo is thus summarily 
tenuinated. The question whether collapse is due to 
defects in the embryo itself or to abnormal behavior 
of the accessory tissues of the seed is of considerable 
theoretical and practical interest. 

Genetically speaking^ the angiosperm seed is a 
chimera, comprising embryo, endosperm and maternal 
tissues differing from each other in hereditary organi¬ 
zation. The embryo develops from the fertilized egg. 
The endosperm, which is tlie product of an indepen¬ 
dent fertilization, is normally triploid, its primary 
nucleus receiving two seta of chromosomes from the 
nmerogametophyte. These two structures are enclosed 
in maternal tissue usually consisting initially of h 
nucellus and either one or two integuments. Several 
investigators have considered that a disturbed develop¬ 
mental relationship between these genetically diverse 
components is responsible for failure in hybrid seeds. 
The evidence brought forward, however, has not been 
clear resgarding the tissues involved or the character 
and sequence of events leading to collapse. Formula¬ 
tion of a satisfactory working hypothesis concerning 
the cause of failure, therefore, was not possible. 

Recent investigations in this laboratory indicate 
that the primary cause of hybrid seed collapse is weak 
growth of the endosperm. The effect, however, is 
indirect. The subnormal development, which may be 
detected soon after fertilization, induces modidcations 
in the associated maternal tissues, which in turn react 
unfavorably upon the endosperm. The latter becomes 
starved; the cells break down and the seed collapses. 

The embryo, although often retarded, may continue 
to grow while these changes are in progress. Critical 
evidim^ to exclude it is lacking, but there are no 
^positive indications that the embryo itself is a factor 
contributing to failure. It is still very small, some¬ 
times only just beyond the zygote stage, when the 
transformations occur in the young seed which appear 
to det^ine largely the future course of development. 
On the oiher hand, the endosperm at this time is regu¬ 
larly more advanced, which strongly suggests that it, 
rather ^e lunbryo, is the eontrolUng tissue. 

of the embryn may become the iond- 

nant of the seed, but failure of the type 

the l>epartia^t of Agricultural 

Asdstanoe is seknowledged 
F^datlcn and the Wisconsin 
'-Foundadba. Aid was received also 


under consideration, even though it may be delayed, 
rather clearly has its origin in early post-fertilization 
behavior. 

Since the discovery of double fertilization at the 
close of the last century nnd the interpretation of 
xonia in maize in the light of it, it ba.s been apparent 
that the endosperm possesses some measure of genetic 
autonomy. The evidence from xenia, however, relates 
U> the mature endosperm in one of the relatively few 
families of angiosperms in which the tissue charac¬ 
teristically persists. It casts no light on the extent 
to which early endosperm behavior is genetically con¬ 
trolled in the far larger proportion of species in which 
the tissue is present in the young seed, but later dis¬ 
appears. Furthermore, cmbryologicol studies have 
rather consistently underestimated the importance of 
I ho endosperm as a factor in early seed development. 

Three facta nre now established which appear im- 
pru'tant for an understanding of the type of seed fail¬ 
ure in question. (1) In addition to the trophic prop¬ 
erties commonly attributed to it, the endosperm plays 
H basic role in the morphogenetic changes involved in 
transformation of the ovule into a seed.^ This is 
clearly shown in Nicotiana rustica. Following normal 
self-fertilization the funicular cells between the apex 
(»f the vascular bundle and the chalazal pocket become 
differenliated into conducting cells. The histological 
evidence strongly suggests that this important step is 
a response of the contiguous maternal tissue to the 
(‘ndospenn which is developing very rapidly at the 
time. The differentiation does not occur if N, rustica 
(rvulcfs are fertilized by N, glutinosa or N. tabacum, 
(ii) Behavior of the endosperm during early post- 
t'crtilization stages is signiflcantly influenced by the 
genetic make-up of the tissue. This fact was estab¬ 
lished quantitatively in Medicago sativa, in which a 
significant difference in rate of free nuclear division 
was (observed in inbred and crossbred endosperms,® It 
was loonfirmed in Nicotiana rustica, in which the nor¬ 
mal endosperm develops much more rapidly than do 
N. rustica x N, glutinosa and N, rustica x N, tabacum 
endosperms.^ (3) In seeds which fail, the ooUapse 
folloiws changes in the nmternal tissues which arise as 
a rep'ult of hypofunction of the endosperm. Associ¬ 
ated^^ with the weakly growing endosperms in self- 
fertilized saiiva^ and in the above-mentioned 

Nu^tiana interspecific hybrids^ there is overgrowth 
of tl^e adjacent maternal tissues which eventually in¬ 
duce^ signs of starvation in the endosperm itself and 
preeijpitates collapse of the seed* It was found that 

2 Dj CL Cooper and B. A. Brink, G&nstias, 2S; 093-617, 

mo. 

SB. A. BidAk and D, 0. Cooper, Sat. 103; 1-3S, 
1940.1 

* Bi A*; Brink and D. 0. Ooopw, 39: 467-^06, 
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in N. Tustica x N. tahacum Beeda in which collapse is 
delayed so that a germinable condition may be 
reached, even though very rarely, the endosperm- 
nucellus volume ratio at early post-fertilisation is 
higher than in N, rmtica x N. glutinosa seeds, which 
all fail early.* Since the pistillate parekt is the 
same in both crosses, it is evident that the varying 
degree of abnormal development of the maternal tissue 
in the two respective classes of seed is a funtjtion of 
the endosperm genotype. 

The endosperm, therefore, may act as a barrier to 
interspecific hybridization in flowering plants. The 
tissue forms the basis of an isolating mechanism, to 
use Dobzhansky’s® term, which tends, like numerous 
other physiological devices, to hinder the interchange 
of genes between specific groups. 

It is a point of considerable practical interest that 
failure of the seed due to weak endosperm develop¬ 
ment docs not necessarily imply that the associated 
embryo is inviablc. The lethal mechanism is not in 
the line of descent but is parallel to and impinges 
upon a short but critical segment of it. Freed of its 
adverse environment in the seed before breakdown 
occurs, the embryo may be capable of growing into a 
plant. Numerous case.s are on record of vegetativcly 
vigorous interspecific hybrids having been reared from 
badly shrunken seeds which may have barely passed 
the limits of germinability in their development.. If 
the present analysis is well founded, it is a fair infer¬ 
ence that below this threshold there are embry('>8 of 
many more hybrids the realization of whose poten¬ 
tialities only awaits the application of suitable tech¬ 
nics of artificial cultivation. The work of Laibach,® 
Tukey,^ van Overbeek et aL^ demonstrates the possi¬ 
bilities of rearing incompletely developed embryos on 
synthetic media. The limits within which plant breed¬ 
ers may be able to explore the possibilities of ifiter- 
specific hybridization now appear, therefore, to be 
significantly broader than earlier could have been tore- 
seen, '! 

D. C. CoopiER 
R. A. BRi>i K 

tlNnnKESiTY OF Wisconsin ! 

ON THE LOCALIZATION OF ENZYMEJS 
IN NERVE FIBERS^ I 

Choline esterase is highly concentrated at or/near 
the neuronal surface. This was shown recently in 
experiments on the giant fiber of squids, where ^jirac- 

5 T. Dobzhansky, Amer, Nat., 71; 404-430, 1937. i 

0 F. Laibach, Jour, Beredityj 20: 200-208, 1929. [ 

7 H. B. Tukey, Proc. ATHer, 8oc, Eort, 82: 317^322, 
1935. 

^ J. van Overbook, M. K. Oonklin and A. F. Blalpeslee, 
Amer, Jour, Sot., 28: 647-666, 1041. j 

^From the Laboratory of Physiology, School of tMedi^ 
cine, Yftlh Univerrity, the Department of Zoology, Clolum* 
bia University, and the Marine Biological Laborntory, 
Woods Hole. / 


tically the whole enzyme activity was found to be in 
the sheath, only a negligible amount of enzyme being 
present in the axoplasm.^ These observations, to¬ 
gether with the parallelism, within certain limits, 
found between number of electric plates per cm, 
E.M.F. per cm and concentration of choline esterase 
in electric organs, suggest that the electrical changes 
observed during nerve activity may be intrinsically 
connected with acotylclioline metabolism.^'* It is 
necessary to know how specific is the concentration of 
choline esterase at the neuronal surface compared with 
other enzymes important for nerve activity. Studies 
have been started in order to determine the activity 
of different enzymes sepnrately in sheath and axo¬ 
plasm of the giant fiber. 

Nerve activity is connected with heat production 
and extra oxygen uptake. Determinations of the total 
respiration may not yield optimal values if the cell is 
no longer intact. It appears safer to determine im¬ 
portant intermediate steps. Succinic dehydrogenase 
is widely believed to be essential in respiratory enzyme 
systems. Its activity has been determined with the 
manometric method with ferricyanide.® Table I gives 

TABLE 1 

Succinic DBUTDRooBNAaB. K*> Control. E«with Suc¬ 
cinate. Time 235 Min. Concbniiiation op 
Succinate 0.16 Mol. t"23* C. 
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Crnm COa 

ag succinic nciC 



Observ. 
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100 

xng 

Absol. 

In per 
cent, 
of 

total 

Per 

100 

Sbeath 

K 

K 

6.7 

6.6 

1.96 

4.20 

29.2 

76.7 

S.7 

11 

126 

AzoplBHin 

K 

E 

27.6 

24.9 

4.5 

24.6 

10.3 

99.0 

5S,S 

89 

216 


the results of an experiment showing that about 90 
per cent, of the total enzyme amount is present in the 
axoplasm. The concentration is about 60 per cent, 
lower in the sheath, although the absolute amount 
metabolized there is so small that the values are near 
to the limits of sensitivity of the method. Although 
the greatest part of the sheath is connective tissue, the 
results give no indication of a higher concentration 
of succinic dehydrogenase at or near the surface. The 
contrast to the distribution of choline esterase is sink' 
ing. In the whole giant fiber the concentration is 
intermediate between that of sheath and axoplasm, as 
could be expected. In the head ganglion the concen¬ 
tration of succinic dehydrogenase is about 10 times as 
high as in the fiber, whereas its oonoentration of 

i E. J. Booll and D. Nachnuinsobn, ScncNCX, 02: 618, 
1940. 

al). Nachinansohn and B. Meyerbaf, Jour, Novtophyt- 
iol., 4: 348. 1941. 

Naemnansohn, 0. W. Coates and B. Oox, 

Gen, P^siol, 25: 75-88, 1041. 

e J. H. Quaatel and A. H, M, Wheatley, Jban, 

82: 936-943, 1988. 
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choline esterase is several hundred times higher than 
in the fiber. 

In one experiment with succinic oxidase the enzyme 
distribution between sheath and axoplasm was the 
same as that found for succinic dehydrogen hbo. The 
difierence of enzyme concentration between fiber and 
head ganglion was also the same. 

The formation of acetylcholine occurs only in oxy¬ 
gen and in prt^Hcnce of either glucose or pyruvic acid.® 
This suggests that the acetic acid is formed from 
pyruvic acid, a procesH which probably requires vita¬ 
min Mann and Quastcl found that in the brain 
of vitamin Bi deficient pigeons acetylcholine fornm- 
tion is accelerated in jmesenco of potassium + vitamin 
The greatest part of vitamin in living tissue 
seems to occur as diphosphothiamine (eocarboxylase). 
The concentration of this coenzyme has been deter¬ 
mined in sheath end axoplasm. The method used was 
that of Lohmaun and Schuster with slight modifica¬ 
tions.'^ Table 2 gives an experiment showing that the 


TABLE 2 

CCCARBOXTLASB. TiME 20 MiK. K 0.05 a CoCAAB. 


Mg ag eocarboxylase 

fresh Cmm COb--- 

tissue Absol. Per 100 mg 


Sheath . 14.0 2.66 0.0ai5 US 

Axoplasm _ 87.0 6.89 0.0785 90 

K . 4.39 


concentration in the sheath is twice as high as that in 
tlie axoplasm. Tn view of the large fraction of con¬ 
nective tissue in the sheath these figures definitely 
indicate a concentration of diphosphothiamine in or 
near the surface many times as high as that in the 
axoplasm. The distribution differs from that of cho¬ 
line esterase as well as from that of succinic dehydro¬ 
genase and oxidase. It supports the assumption that 
one function of vitamin may bo its participation 
in the formation of acetic acid for acetylcholine. 

D. Nacwmansohn*' 

H. B. STKJNiucn 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A COLOR REACTION FOR DKHYDROAS- 
CORBIC ACID USEFUL IN THE DE¬ 
TERMINATION OF VITAMIN C 

When the 2,4-dinitrophenylhytlrazine derivative of 
dehydroascorbic acid is treated with 85 per cent, 
sulfuric acid, a reddish colored product is formed 
which absorbs maximally at 500“550 mu and 350- 
380 mu. The nature of this reaction is illustrated by 
the following experiment. One ec of a dilute acetic 
acid solution of dehydroascorbic acid is mixed with 
one cc of a saturated solution of 2,4-dinitrophenylhy- 
drazine in 85 per cent. II3PO4. After letting stand 
for 5 minutes, 8 ec of concentrated II 2 SO 4 is added. 
The same red color is obtained as that observed when 
the oiystallino 2,4-dinitrophei)ylhydrazine derivative 
of dehydroascorbic acid is dissolved in If 

more time is allowed for the 2,4-dinitropbenylhydra- 
zine to couple with the dehydroascorbic acid, a deeper 
red color is obtained when 112804 is added. If the 
three substances involved in this reaction are mixed in 
any other sequence, the red color is not obtained. 
Hence, this reaction is due to the action of H 28 O 4 on 
the coupled 2,4-dinitrophenylhydrazine-dehydroas- 
corbic acid compouxid. 

The proportionality of the color obtained in this 
reaction ia in good agreement with Beer^s law. We 
have used this reaction to develop a simple and rapid 

•F. G. Mann, M. Tannenbaum and J. H. Quastel, 
FiooheiH, ^our.y 82; 243-61,1988. 

^ P. Jr, G, Mann and JT. H. Quastel, NaturCf 146: 866- 

867,1940. 

4K. Lohmann and Ph. Schuster, Sioohem. ZeiU*, 294: 
X987, 


colorimetric n^ethod for the determination of ascorbic 
acid. Possible interfering substances are pentoses, 
glucose and fructose, which in concentrations much 
greater than usually found in acid (extracts of plant 
and animal tissues will form derivatives with 2,4-dini- 
tn»])henylbydrttzine. The latter dissolve in 85 per 
(?ent. sulfuric acid, giving bi’own to yellow colors, but 
they do not react with the acid except when heutod 
or upon long standing. Furthermore, the absorption 
curves of the sulfuric acid solutions of the xylose, glu¬ 
cose and fructose derivatives of 2,4-dinitrophenylhy¬ 
tlrazine, and also of 2,4-dinitrophenylhydrazine, show 
practically complete transmission in the wave-lengths 
at which the red color obtained from dehydroascorbic 
acid is ^compared. Hence, it appears that a com¬ 
pletely specific principle for the determination of 
ascorbic acid is offered. 

In the proposed method, the 2,4-dinitrophenylhy- 
drazine derivative is isolated from unknown and 
standard solulio!)B of ascorbic acid according to pub¬ 
lished directions’ and treated with 85 per cent, sul¬ 
furic acid. Colorimetric comparison is made, using a 
filter with maxirmnu transmission at 540 mu. The 
method will be published in detail later. 

Joseph H. Rob 
Cakl a. Kukthbr 

Department op Biochemistry, 

SoHooii OP Medicine, 

Gkoroe Washington UNivEafiiTT 

9 Aided ^ a grant of the Daziau Foundation. 

• J. H. Boo and J. M. Hall, Joar. Bidi. Ghem., 126: 
329,1939. 
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BINDING OF SULFONAMIDES BY PLASMA 
PROTEINS 

Cebbbrospikal fluid concentrations of Bulfathiasole 
wMch occur during treatnient of meningitis do not 
generally exceed 25 per cent, of the plasma concen¬ 
trations ; values for sulfanilamide in the cerebrospinal 
fluid may reach 100 per cent, of the pl^isma concentra¬ 
tions, whereas the values for sulfa pyridine and sulfa¬ 
diazine axe intermediate. These differences in con¬ 
centration have been ascribed to differences in the 
dUfusibility of the dimgs into the spinal fluid. An 
alternative explanation would be the existence of 
part of the drug in combination with plasma protein. 
Schonholzer^ has demonstrated binding of the azo-dye 
of sulfanilamide, Prontosil, to serum xilburnin in elec¬ 
trophoresis experiments, but this technique does not 
furnish quantitative data for partial binding. The 
experiments reported in the present paper support 
the view that the sulfonamide drugs are bound to 
plasma proteins in varying proportitms, the relative 
concentration of drug attained in tlie spinal fl.uid 
depending upon the extent to which the drug is bound 
in the blood. 

Normal human plasma was dialyzed in Cellophane 
bags against 0.15 N. NaCl, buffered at pH 7.4 by the 
addition of 0.01 M. phosphate, with varjung additions 
of a sulfonamide. At equilibrium the drug concen¬ 
tration was found to be higher in the plasma than in 
the buffer. While this distribution coefficient is not 
direct evidence of binding to protein, the data fit the 
Freundlich adsorption isotherm, as is the case with 
phenol red,® for which direct evidence of chemical 
binding has been furnished by absorption spectro¬ 
photometry.® Whether the phenomenon be due to 
adsorption, coordination, or simply depression of the 
activity coefficient by the protein is of less biological 
than chemical interest, for in any case, it is the value 
of the distribution coefficient which determines the dis¬ 
tribution in the body. The binding (using ttie term 
in a very general sense) is due to albumin but not 
to globulin; lipid-free plasma behaves similarly. In 
normal plasma containing 7 per cent, protein, wi& 
drug concentrations of 10 mg per cent,, the proportion 
of “free” (unacetylated) drug which is bound to pro¬ 
tein is as follows: 

Sulfanilamide . 20 per cent. 

Sulfapyridine . 40 per cent. 

Sulfadiazine . 66 per cent. 

Sulfathiazole. 76 per cent. 

Those data can explain the observed distribution in 
body fluids and the greater solubility in plasma than 
in saline. 

tG, ScbonholzoT, Klin, Wohnsehr,, 19: 790, 1940. 

« A. Grollmon, Jowr, Chem,, 64: 141,1925. 

« H. W. Boblnaon and 0. G. Hogden, Jour, BioL Chim,, 
137: 389, 194L 


Preliminary baeteriostatio experimenU were conieil 
out with B, coli in a synthetic medium, with and with¬ 
out added albumin.'* The results suggest that the con¬ 
centration of unbound drug determines the level of 
bacteriostatic activity, the bound drug being appar¬ 
ently inactive. It was also noted that the order of 
increasing tendency to be bound to plasma albumin 
Was identical with the order of increasing bacterio¬ 
static effectiveness for tlie four sulfonamides studied*^ 
This latter relationship may be of tbeorotioal aignifl- 
ounce and is being studied further. 

It has been demonstrated that the sulfonamide 
drugs behave as though bound in varying degree to 
plasma albumin or some fraction thereof, and it 
appears that the bound drug is not baoteriostatioally 
effective. The effective level of the sulfonamides in 
the cerebrospinal fluid may therefore be as great as 
that in the blood stream, and the apparent level com¬ 
pared with the blood should not be used as a guide to 
the choice of a drug. Inasmuch ns excellent thera¬ 
peutic results have been reported with the use of 
sulfathiazole in meningoeoccic nieningitis® it may be 
preferable to the more toxic sulfanilamide and sulfa- 
pyridine, which have often been favored because of 
the higher concentrations attained in the cerebrospinal 
fluid. 

Bernard D, DAvid 
Chemical Division, Depaktment or 
Medicine, 

The Johns Hopkins Hospital 

* Wc are indebted to Dr, W. Barry Wood for aarietance 
in the bacteriological work. 

0 (a) W. B. wood, personal communication, (b) H. J. 
White, T. T. Litchfield, Jr., and E. K. Marshall, Jr., Jour, 
Pharm, and Exp, Therap,f 73: 104, 1941. 

« (a) M* Finland and J. H, Dingle, New Eng, Jour, 
Med,, 226: 825, 1941. (b) H. 8. Banks, Lancet, 1: 104, 
IMl. _ 
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LIFE IN THE ANDES AND CHRONIC 
MOUNTAIN SICKNESS 

By Dr. CARLOS MONGE 

UNIVERSITY OF SAN MAROOft, LIMA, PERU 


SiKOB pr^istorio tixnes congenital or acquired ae* 
eUmatiaatioa has made life possible upon the high 
plateaus of the Andes, where the altitude varies from 
mfiQO to 16,000 feet. At the present time twelve mil¬ 
lion people are liviilg on these plateaus under normal 
condkions, at an oxygen presanre of about 85 mm 
instead of 150 as at seaJevd. In considering the 
ehan^ ptodueed by ancestral accH- 
chronk q!$cy^ ittauftoiency we must 
haatime tbhi dwt^ere iii ^ese highlands l^long to a 

nice, which, 
for 


their individual attitudes and sociological behavior. 
Anthropological morphology does not suffice to ex¬ 
plain life in the Andes—the fundamental basis must 
be found in the physiological dynamics of altitude 
homeostasis. If we go back to Galen we will remem¬ 
ber that ‘^the organism is a whole with an environ¬ 
ment and it can not be considered apart from that 
environment” (Hutchins), a fact not yet established 
in the natural history of men in the Andos. 

The claim to acclimatization acquired after a few 
days hr webhs, fallacy of misplaced concreteness,” 
idsiirterpTetB the nature of the problem and has pro- 
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duced much oonfuaiou. Aodimatieation connotes a 
balaziced state of the internal milieu; therefore, at 
high altitudes body and mind must attain the same 
equilibrium that man has at sea-level. To arrive at 
this, to overcome the otherwise impaired condition 
caused by chronic oxygen insufficiency, the organism 
calls forth its emergency adaptative devices and builds 
up a new chain of biological processes to stabilize its 
internal environment. Thus it first has to be adapted. 
Adaptation is in itself a malady, slow in course, gen¬ 
erally following an acute stage—the so-called acute 
mountain sickness—which may be without clinical 
symptoms or with only mild symptoms or with the 
outstanding symptomatology of chronic mountain 
sickness. Whether the adaptative period lasts months 
or years, nobody knows. Probably it depends on the 
ability of the individual to compensate the damage 
caused by the permanent effects of the lack of oxygen. 
This is a personal equation. There are men and ani¬ 
mals with remarkable powers of acclimatization; there 
are others, on the contrary, who never achieve that 
goal. 

When the adaptation malady is over, acclimatiza¬ 
tion supervenes: so-called chronic mountain sickness 
has been cured. 

The Native Andean and the Adapted Man. It 
would obviously be pretentious to try to discuss all 
the biological characteristics of the Andean man, 
whose study is only just beginning. In both the 
native Andean and the adapted man you will find an 
increase in the number of red blood cells and in hemo¬ 
globin capacity; in size of the erythrocytes (Hurtado, 
Talbot); in the viscosity of the blood; in resistance to 
hemolysis; of hematocrit; of serum proteins (Monger 
Salas); of pll, but within normal limits; in the ven¬ 
tilation of the lungs; and in hypertonus of the vege¬ 
tative nervous system (Monge, Pesce, Aste, Salazar 
There will be a decrease in arterial oxygen saturation, 
in carbon dioxide alveolar pressure and in alkaline 
reserve. 

And now let us consider some of these character¬ 
istics which may differentiate the adapted from the 
acclimatized dweller of the highlands. Talbot empha¬ 
sizes the fact that the maximum oxygen capacity of 
gome of the adapted men of the International Expedi¬ 
tion of 1935 never reached the lower limit of dwellers 
acclimatized at 5.3 km altitude. Keys, Hall and 
Guzm6n-Barr6n stated that hemoglobin has less affir - 
ity for oxygen in newcomers to the highlands than ia 
residents, that this probably accounts for the shift t! > 
the right of the oxygen dissociation curve at high alti¬ 
tude, and that it may be an intermediate stage in finii 
adaptation. In regard to the alkaline reserve, Dil\ 
Talbot and Consolazio stated that the adapted ma i 
never reaches the lower values of the acclimatized per ¬ 
son. 


yiMu. 95, Na 1H06 

Hurtado in 1932 found an increase in the nud- 
eapacity of the lungs, a true physiological emphysema 
and augmented vital capacity. On the basis of animal 
experimentation, he believes that the dilated pulmon¬ 
ary capillary affords a larger contact surface for the 
diffusion of gases. Mori-Chavez and 1, in 1934, dem¬ 
onstrated in guinea pigs that the hyperplasia of the 
capillary bed and diminished connective arteriolar 
structure are conditions of an acclimatized lung. 

Besides the biological features, some peculiar physi¬ 
ological characteristics are to be observed in the 
Andean man. According to Rotta (1938) the cardiac 
index is moderately increased, the work of the heart 
is 20 per cent, higher, and the volume of blood is 
augmented. The transverse and longitudinal diame¬ 
ters of the heart are somewhat greater than that of 
the sea-level heart. The venous pressure is slightly 
increased. We reported in 193(>'-1935 that 13 per 
cent, of the men tested showed a heart rate of less 
than 50 pulsations per minute, and 41 per cent, a rate 
of less than 60 pulsations. But between work and 
heart rate there is no linear relation. After double 
the amount of work—1,400 kilogramnieters—the pulse 
is slower than for a basic work of 700 kilogrammoters. 
Of 300 normal and selected men, 27 per cent, showed 
practically no tachycardia after 700 kilogramnieters 
work, enduring the test without fatigue. Torres estab- 
lislied the fact that arterial tension is lower at altitude 
than at sea-level. Thus there seem to be all the con¬ 
ditions of an athletic heart. Chronic oxygen insuffi¬ 
ciency is a permanent stimulus to improve heart effi¬ 
ciency. 

Clinical efficiency tests (Master test) show that half 
of the Andean men (300) are stronger than men at 
sea-level. The acclimatized man on the high plateaus 
climbs a mountain straight without difficulty. Adapted 
persons can never do that. For a moderate amount 
of physical work, a sea-level athlete in the highlands 
is in tlie same position as the untrained man at sea- 
level. 

Grollman and Christensen have demonstrated that 
cardiac output during inactivity increases in the first 
few days of adaptation and then returns to normal. 
It is unfortunate that there is not available more in¬ 
formation on acclimatized man. In the case of an 
adapted subject at work, Christensen found that the 
cardiac output and the capacity for oxygen transport 
were diminished. Theoretically, the cardiac output of 
the Andean should be considerable because of his slow 
heart beat and his capacity to carry on strenuous 
exercises. 

In 60 per cent, of efficiency tests—with or without 
a brief tachycardia—the pulse beeomea slower and 
then Booelerates, reaching the initial normal rate, 
This paradoxicsj post-effort Irndyoardia, « fact 
never found in the physiology of Bea4eTel 
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has baen eleetrooardiogmpbioally recorded (Monge- 
lu addition^ brief periods of inverted P 
vave aild shortness of PR, varying activity of the 
pacemaker, inconstant partial block and deviation of 
ST have been found, during which test the subject 
felt no fatigue. This differs from what Greene and 
Gilbert (1921) found in aviators during extreme oxy¬ 
gen want. We can assume that during the brady¬ 
cardia period the heart fibers stretch to the utmost 
in an unaccustomed way. Heart dilatation and sud¬ 
den death sometimes ensue in mountain sickness. 

On the other hand, in 8 per cent, of the a<!cliinatized 
subjects we found tachycardias, which started sud¬ 
denly without any clinical distress, alternating with 
slower rates. Efficiency tests during this phase do nt)t 
interfere with the initial acceleration. The pulse goes 
up and doTMi keeping to the basic tachycardia, but 
at any moment the rate may return to bradycardia. 
Probably there is a sudden change in the pace-maker, 
but electrocardiographic records appear normal. 

There is hypertouus of the vegetative nervous sys¬ 
tem, as proven by oculo-cardiac, Danielopoulo atro¬ 
pine and solar reflex tests (Monge, Pesce, Aste), dur¬ 
ing which the Andeans do not feel any distress at all, 
but the adapted men, on the contrary, frequently 
collapse. This explains the heart features we have 
just described. The increased vagal tonus, due.to 
anoxemia, as Greene and Gilbert proved in 1921, in 
animal experimentation, seems to cause the brady¬ 
cardia, which may be considered a feature of the 
altitude lieurt. In adaptation, after a time the slower 
rate probably becomes an intrinsic ftinction of the 
heart muscle. The parallel activity of the sympa¬ 
thetic adrenal system contributes to the same result. 
This may explain the tachycardia of sinus origin, 
which constitutes another paradox of the heart rate 
at high altitudes. This hypertonus of the vagal-syrn- 
pathetic system must have some connection with 
stability of the vasomotor center and reflex nervous 
system. Gebhom*s findings on man (1937) give an 
interpretation to the collapsing form of mountain 
sickness. 

In discussing acclimatization the buffer capacity of 
the body has not been stressed sufficiently. The 
adapted end the acclimatized man have practically a 
similar alkaline blood reserve, but their behavior is 
quite different. We observed in 1928-1935 that the 
^ift of the pH after work of about 700 kilogram- 
meters at high altitude either equals or is less than 
the values attained at sea-level. On the other hand, 
in adapted persons the difference in ionic concentra¬ 
tion is three times higher. This gives an idea of the 
stability of the internal environment already outlined. 
We have established the fact of loss of alkali in men 
during iaeent {1,928). There is a reciprocal relation 


between the blood alkaline wave and the dimination 
of bases through the urine, measured by pH, the am¬ 
monia and the titration acidity (Monge). This pH 
correlation between blood and urine has just been 
found by Brassfield and Behrmann in animal experi¬ 
mentation. The condition is reversed on returning to 
sea-level (Monge). This change must be compensated 
to attain a normal buffer capacity. 

Very little is known about the biological processes 
of tissue oxygen fixation and of restoring the buffer 
systems. It is generally conceded that there is an 
interplay of chemical reactions between blood and tis¬ 
sues to keep the fixity of the internal milieu. At high 
altitude internal respiration must be conditioned by 
its capacity to fix oxygen and its power to buffer and 
to release carbon dioxide. G uzman-Barron, Dill, Ed¬ 
wards and Hurtado have suggested that there is a dis¬ 
turbance of the oxydation-reduetion system. Hurtado 
found increased myoglobin. We pointed out in 1928 
higher venous oxygen saturation in adapted than in 
acclimatized subjects. It appeared as though the 
tissues had not taken it from the blood. Aste-Salazar 
recently found facts to support this. High venous 
saturation may also be interpreted as an effort to 
juaintain the capillary oxygen pressure. So we sug¬ 
gested, “Altitude changes the capacity of the tissues 
to fix og^^en. We can assume there are some unknown 
tissue reactions which bring about acclimatization*’ 
(1928). But this entire acclimatization hypotiiesis 
must also consider the production, buffer, transport 
and release of carbon dioxide. 

Muy I suggest that the native or acclimatized high¬ 
land dweller possesses some of the biological charac¬ 
teristics needed in an aviator, and that perhaps a 
better knowledge of the physiology of a man bom 
at an altitude of 15,000 feet might contribute to an 
understanding of conditions of fitness required for 
high altitude flying? 

Physiology of Beproduction, Sometimes thi 
adapted person’s body and mind seem to be in excel¬ 
lent condition, but, surprisingly, he may prove com¬ 
pletely sterile. A study of the fertility of rams 
brought from sea-level revealed that only 50 per cent, 
are able to produce offspring the first year; after two 
or three years the highest reproductive average reaches 
only 70 per cent. Thus 30 per cent, sterility seems 
to result. Rams acclimatized since Colonial times, on 
the contrary, reproduce 100 per cent. Eggs brought 
up from sea-level do not always hatch in high alti¬ 
tudes. 

Sterility in rabbits, cats, horses and cattle has also 
been found. We produced aspermatogenesis in rab¬ 
bits and oats. The pathological picture resembles that 
of exyptorchidism. San Martin has found that some 
i dilutors for artificial insemination do not work in high 





altitndesr elucidates another altitude problem- 

If we consider these facts from an industrial point 
of view we can realiae their importance because they 
affect the food supply and the economy of South 
American hij?h plateaus. Similar disturbances aome- 
times occur in men who, though fertile at lower levels, 
prove sterile in the higher altitudes. History supports 
this observation. Father Calancha’s writings (1630) 
describe the Spanish conquerors going to Potosi 
(14,000 feet) and having no offspring until fifty years 
after the city was founded. The mechanism, then, 
which enabled them to become acclimatized established 
itself slowly indeed. On the other hand, the average 
reproduction of the natives was 100 per <'ent. In 
1639 the capital of Peru was transferred from Jauja 
(13,000 feet altitude) to Lima at sea-level because 
horses, fowl and pigs did not produce offspring at 
the higher altitude. Time does not permit me to give 
more examples. 

But I do not want to create a wr<}ng impression. 
The acclimatized population is always increasing. 
The average birth rate at 15,000 feet equals that of 
sea-level. We are convinced that there are both ani¬ 
mals and plants with the suporacclimatization power 
necessary to live on the high plateaus. 

Sociological Behavior. The biological character¬ 
istics of men of the high plateaus nmntioned are dif¬ 
ferent from those of men at sea-level. That is why 
the men of the Andes may be considered as belonging 
to a climatophysiological variety of the human race. 
In fact, they are closely related to their geographical 
surroundings—altitude, radiation, humidity, ioniza¬ 
tion, and so on. The sociological behavior of such 
men and the telluric environment appear as one bio¬ 
logical system which can not bo divided, as a clinmto- 
physiological unit. So men must adapt themselves 
when they come down to the coast; they can not always 
stand the meteorological conditions of the lower lands; 
they become predisposed to disease of the lungs, as 
we have reported (1934). But the struggle for ex¬ 
istence forces them to come down. Every year about 
one hundred thousand men come down to sea-level for 
agricultural work and then follows something worth 
noting: after about three months they go back to the 
altitudes; they never stay on the coast, no matter what 
it offers thorn. The reverse is true: if men go up to 
the mines, they soon return to sea-lovel. These pecu¬ 
liar annual migrations of high plateau societies are a 
well-known fact of biological significance. These per¬ 
sons are like migratory birds; they have the urge to 
return home. Thus, the Andean man has the same, 
problems of acclimatization to face when going down 
to a land not always suited to his physiological equip-J 
ment. I do not want to convey a wrong impressioti^ 
Usually acclimatization on the coast is easier than iti; 


the highlands. But there are facts, the study of udileh 
is of the utmost importance to knowledge of the 
Andean population; these have to do with labor, as¬ 
surance, migrations, army and health. With respect 
to these facts history is conclusive. 

During the Inca period men of the hi^ plateaus 
were allowed to colonize lands of the same climates 
only. When the highland peoples had to fight on the 
coast during the wars, they had two armies which 
they used alternatively, thus avoiding the climatic 
trauma of the lower lands (Qarcilazo de la Vega, 
Padre Coho). The Inca’s sanitary legislation as well 
as that of the Colonial times recognized these facts 
and tried to codify them. The Republic is unaware 
of the problem, and that is why in a recent war 
(Bolivia-Paraguay) tlie clinuite of the tropical low¬ 
lands of central South America killed more people 
than the enemy’s bullets. The lesscms of history have 
been forgotten. The day will come when those vital 
matters will receive due consideration for the benefit 
of the human beings living in high altitudes. To this 
end we need education and research. 

Chronic Mountain Sickness 

From our point of view chronic mountain sickness 
means non-acclimatization, that is, impaired adapta¬ 
tion, and also loss of acclimatization. It may pass 
through a severe stage, so-called acute mountain sick¬ 
ness. To be born at high altitude does not confer im¬ 
munity. Some of the features of this disease have 
already been outlined. We shall consider the severe 
forms of chronic mountain sickness only. 

In regard to its symptomatology there is a per¬ 
fectly characterized type whicJi I have called ery- 
tbreroia of high altitude because it exactly resembles 
polycythemia vera. We must insist upon the fact 
that this disease is a clinical syndrome and not a 
hematological pattern. We can summarize it as fol¬ 
lows: 

At rest the patient appears reddish or blue, and he 
turns purple at the least effort. In eases of most 
severe involvement the scleras are intensely colored by 
the distended capillaries, the eyes being hidden behind 
edematous and bluish eyelids. The face is blue-violet, 
almost black, resembling that of an asphyxiated per¬ 
son. The mucous membranes are reddUh. The tongue 
appears larger than normal and full of blood. AH 
the superficial blood vessehi appear dilated. Yaricea 
are common. Bpistaxis is frequent V aphonia is 
usually noted. The hands show clubbing of the 
fingers. The nails become thick and appear to he 
inserted like watch glasses. The person resembles an 
dd emphysematous, plethoric patient^ walking 
and heavily. He feels e^emely weds imd W 
^ tmdmioy to steep. A of 
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Sl^eUft ot dksiness and fainting 
OC6UT ockmnidnly. Kaueea and vomitini: at the least 
effort are noted oeoaeionally; there are spells of 
diarrhea. BltirriAg of vision and temporary blind¬ 
ness are frequently obaerved. Transitory deafness 
occurs. Sometimes the patient suddenly falls into a 
kind of asphyxial coma for two or three hours, to 
return later to his pitiful condition. Aphonia, cough- 
ing and repeated bronchitis are present. Also recur¬ 
ring are congestive prooesses in the lungs accompanied 
with hemoptysis. 

As the disease progresses, cardiac insufficiency 
ensues. In some cases symptoms of angina pectoris 
appear after exertion. Collapse occurs often. Hyper¬ 
tension happens rarely. In only two out of seventeen 
cases was the size of the spleen moderately increased. 

Patients oompiain of a variety of algeaias. Some 
of them have excruciating pains in Uie lower extremi¬ 
ties; others have etmstant pain in tho lumbar region 
or in the joints, particularly in the tendon attachments 
at joint cavities. These pains may subside spon 
taneously or may cease if the patient descends to n 
lower altitude. There may be violent cephalagia, sub 
siding after lumbar punefcurt? or bleeding. Bleeding 
improves the condition immediately in such cases. 
Paresthesias are varied in type and in localization. 
Some patients complain of unpleasant sensations oC 
heat in the face; others, of violent scriHstions of cold. 
One said he felt as if warm water were being thrown 
on his back. One had the sensation of the loss of one 
hand; another complained of "bandaged legs.’’ For 
mication and sensations of being pricked by pins arc 
frequent. Those symptoms are similar to aeroembo 
iism, as described by Armstrong. 

Some persons arc ratlier predisposed to congestive 
cerebral syndrome (Jdonge, 1936), This appears as 
a spasm of painful headache, sensation of fullness of 
the head, of hot flushes on the face, photophobia, in 
jection of ocular mucosa and blurring of vision, 
scotoma, lacrimaiion, vertigo, dizziness, pain in the 
abdomen, general sweating and vomiting. The pulse 
becomes glower. Cyanosis is intense. These crises 
may last some minutes or several hours. When this 
occurs, the patient sitiks into drowsiness which passes 
into unconsciausness. Frequently, an epistaxis re¬ 
learn the ijrfjuporous condition and the patient im¬ 
proves. The spinal fluid pressure is remarkably 
mcreaeedi in a recent ease, Arellano found that the 
sphEud fluid pressure surpassed the highest mark of 
the Iplaude manometer. Hepeated lumbar puncture 
rolieveg ttm patient. This syndrome may be inter¬ 
preted by iKUtsidering the recent flndings of Arm- 

Maurer, who ob- 
an i^ pressure in animals 

a low- 


pressure dhamber, have seen bubbles appear in man 
and have noted increased spinal fluid accumulation. 
Arellano’s ease and our findings (1938) probably have 
the same exphmation. Hemiplegia is not uncommon. 
After a sojourn of several years at 4.6 ktn one patient 
developed the symptomatology of moderated erythre¬ 
mia. Suddenly one day ho developed a moderate 
degree of palsy of the right arm and aphasia. After 
a few minutes tlie disturbance disappeared. Every 
morning thereafter the trouble returned and the 
patient was obliged to come down to the capital. Ho 
showed some inii)aired mental and physical condition, 
but after a few days appeared normal. Two months 
later ho returned to the mountains, but after throe 
weeks the trouble reappeared. The last time he went 
up he developed deep psychic disturbanct»s, a confused 
mental state and symptoiDs of acute soroche. He was 
brought to the coast against his will. A few days later 
he was entirely recovered, but he <^ould not remember 
what had happened. He was obliged to give up his 
work in high altitudes. 

In a recent case, after several years of erythremic 
symptoms the patient found himself unable to work 
and he had a fear of Irnveling. He worried much 
about this. He said it was "a silly idea” but he could 
not help it. He saw everything wrong; ho was afraid 
of meeting his etnployees at the saw-mill. Sometimes 
he got up at night and went to work; he realized that 
there was no tiling to do, but he wont: there just the 
same. Finally he felt like a “criminal” or n “mur¬ 
derer” and he conceived the idea of committing sui¬ 
cide. Then h(5 came down to sea-level and was im¬ 
mediately reliever]; the mental disturbanr^js disap¬ 
peared. When he returned to the highlands the idea 
of suicide persisted. Under the circumstances, we 
kept him in Lima, where he was completely normal. 
In cases of severe involvement there may be marked 
disturbances in the behavior and memory of the 
patienta. An engineer had attacks of mental confu¬ 
sion during wliich he w’ould make gross mistakes in 
arithmetic and drawing. Even with knowledge that 
descending to sea-level would effect a cure, ho could 
not take the initiative to make the trip. 

Nervous exhaustion is very common. The patients 
complain frequently of sexual frigidity. We have 
seen albuminuria vanish when patients were brought 
to sea-level and return as soon as they went back to 
high altitudes. We have found persons with a syn¬ 
drome of recurrent collapse, hyperventilation and at¬ 
tacks of tetany, who entirely recovered when brought 
to a lower region. Similar condition has been foimd 
by Hinshan and Boothby in aviators. Marked poly- 
eytbomia is the charactoriatie feature in these patmte» 
the r<^ blood cells being aa a rule between t,0fl0(f®00 
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to d,000,000 m number and of larger size than at sea- 
level. The number of reticulocytes is increased also. 
There is a slight leukocytosis and essinophilia. There 
is a predominance of monocytes. Alterations in the 
process of clotting arc observed. One patient had 
bleeding of the gums, but this disappeared as he went 
down to a lower level. In another case the patient 
had convulsive attacks accompanied by pupura and 
the presence of blood in the cerebrospinal fluid, all 
of which disappeared when he was brought down to 
Boa-level. The bilirubin is highly increased. The pH 
of the serum diminishes during asphyxial attacks, 
while after the crisis has passed, it goes up to 7.50- 
7.70 (Aste-Snlazar^). The alkaline reserv^e of the 
plasma is greater than that of a person who is acclima¬ 
tized to high altitude. The concentration of beino- 
globin in the blood is considerably increased, in one 
case reaching 179 per cent, (taking 100 as the value 
found at sea-level). The viscosity of the blood is 
increased. There is high blood volume (Hurtado) 
and diminished plasma volume. The oxygen satura¬ 
tion of the arterial blood is considerably decreased. 
Hurtado found 57 per cent, in one case, and Aste 
from 70 to 80 per cent. High venous blood saturation 
reaches normal levels when the patients improve at 
sea-level. High buaal metabolism is found in severe 
cases. 

Evolution of the Disease, As a rule the patients 
consult a physician only after the illness has been 
present for some time, and it can last usually from 
two to twenty years. Sometimes a patient becomes 
temporarily well even while staying at a high altitude. 


Usually, after a stay at sea-level a patient returns to 
a high altitude and lives there for some time without 
great discomfort. As time goes on, however, the cure 
at sea-level is less and less enduring, and asphynal 
disorders may occur as soon as the patient reaches a 
high altitude. These disorders may sometimes cause 
death. 

Prom this condensed description it is seen that the 
fundamental characteristic of high altitude disease, the 
characteristic which has made us group it as a nosog- 
raphic entity, is the fact that all the symptoms subside 
or disappear as soon as the patient is brought down 
to sea-level. This feature is undoubtedly due to a 
common cause, anoxemia. The predominance of any 
symptom must be due to the fact that the particular 
organ involved has suffered great damage from the 
prolonged effects of lack of oxygen. 

Besides these severe forms of chronic mountain sick¬ 
ness there are cases of subacute evolution, with slight 
impairment of physical and psychical conditions and 
a mild erythremic symptomatology. 

At times one can find some individualized forms: 
pulmonary, cardiac, renal, digestive, etc. But a skil¬ 
ful clinician can always differentiate an erythremic 
complex. SOicosis, however, frequently displays an 
exaggerated symptomatology of chronic mountain 
sickness. 

In conclusion it may be said that we have found a 
climatophysiological variety of human being and a 
climatopathological variety of human disease. But 
our work represents only a tentative effort in fields 
of education and research that are still unexplored. 


LOW TEMPERATURE PHYSICS IN THE USSR 

By Professor C. T. LANE 

YALE UNIVZESITY 


The extraordinary performance of the Hussians on 
the Eastern IVont has been a surprise to many people 
in this country. We had supposed that most Soviet 
industry was badly managed and Russian technicians, 
as a whole, inept. Those of us, however, whose in¬ 
terest in certain scientific fields had compelled us to 
pay some attention to Russian research were, I think, 
agreed that much of this work was of a high order 
and comparable in quality with the best American and 
British effort. Generally speaking, any nation with 
a healthy interest in pure research is likely to have a 
vigorous industry, and vice versa. 

In the special field of low temperature physics 
Russian contributions both in the pure and applied 
domain merit special attention. At least two exocl- 
lentiy equipped laboratories for such studies have 
1 Unpublished work. 


been built in the past ten years. The best known of 
these is the Institute for Physical Problems at Moscow 
under the direction of P. L. Kaiwtza, but excellent 
work has also been done at the Physico-technical In¬ 
stitute at Kharkov under W. Schubnikov. It is prob¬ 
ably a fair statement of fact to say that Kapitza is 
the moat distinguished of all present-day Soviet physi¬ 
cists. He first appeared in England during the twen¬ 
ties at Cambridge, and, with Rutherford’s backing, 
had very soon perfected an apparatus for the pro¬ 
duction of magnetic fields some ten times more intense 
than anything previously attained. During the period 
1926-1930 a considerable number of fundamental 
papers on the properties of metals in high fields ap¬ 
peared from Cambridge. About 1929 Kapitsa's in- 
' terest appears to have shifted to low temperature 
\ work, probably because he recognized that such studiSB 
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would be of priuje importance in fnithoringr our un- 
derfitanding of the metallic state. With funds sup¬ 
plied by Sir Alfred Mond he created, practically 
single-handed, the Royal Society Mond Laboratory at 
Cambridge for low temperature work. Almost all the 
equipment at the Mond is of a radically new design, 
and special mention should be made of the Kapitza 
helium liquefier there. 

This machine marks a new epoch in the technique 
of gas liquefaction, and for the first time opened up 
the region of extremely low temperature research to 
smaller laboratories whose funds do not permit the 
exi>cnsivc and highly specialized equipment previously 
necessary. The Mond liquefier was followed by one 
of similar type, designed by the writer, and built at 
the Sloane Physics Ijuborutory, Yale University. 

Apparently Kapitza was in the habit of spending 
bis summers in Russia, and in the fall of 1935 he 
failed to reappear at Cambridge for the fall term. 
The story current at the time was that he had been 
^Metained” by the Soviet authorities, who explained 
that they needed bis outstanding talents for Russia's 
own highly important and rapidly developing scien¬ 
tific work. However, in a letter to the writer in 1937, 
he stated that he had resumed his scientific work and 
seemed quite satisfied with his position in general. As 
head of the Institute at Moscow Kapitza has gone 
ahead in several directions in the low temperature 
field. He has built another helium liquefier based on 
his Cambridge design and equally successful. Al¬ 
though no technical details conceiving this plant ap¬ 
parently have been published^ it appears to be of 
somewhat better design than either tl)e Cambridge 
liquefier or the Yale plant, and ia probably the best 
liquid helium equipment in the world to-day. 

A second outstanding piece of work has also come 
from his laboratory, and this merits our special at¬ 
tention since it apparently represents part of a wide¬ 
spread program in the USSR linking low temperature 
physics and industry. The Russians have instituted n 
new branch of engineering which they call “deep re¬ 
frigeration,” and much of this program appears to be 
under Kapitza's direction.* 

This new industry is really an extension of one 
which haa been practiced all over the world for a 
number of years (in one restricted field) namely, the 
production of oxygen, nitrogen and argon from at¬ 
mospheric air. The Russians have been the first to 
realize that enormous quantities of valuable raw ma¬ 
terials go to waste annually in various gases which 
axe by-products of many industries. The problem has 
been to separate out the various pure components of t 
these usually complex mixtures and so make available ( 
to the chemical industry an abundant source of raw \ 

1A photograph of the plant appears in Phys* d. I 
S&wJ^&nitnt, IS; 497,193L I 

Nature, 14$; 880, 1941. 


materials for the manufacture of plastics, synthetie 
robber, etc. Low temi>erature separation, t.e., the 
progressive liquefaction and removal of the various 
components of a mixture made possible by the fact 
that each component has a different liquefaction tem¬ 
perature, has been found to be a very economical and 
practical method. It is clear, therefore, that any ad¬ 
vance in the technique of gas liquefaction, while inter¬ 
esting scientifically, is likely to have an even greater 
industrial significance. 

To return to Kapitza, he has recently perfected a 
now type of liquefaction apparatus which is quite dif¬ 
ferent from anything so far attempted anywhere. 
While it has officially been applied only to the pro¬ 
duction of liquid air, it seems certain that the Rus¬ 
sians arc making wide use of it in their cliemical 
industry, probably in plants making synthetic rubber 
and explosives. The actual machine, which makes use 
of a special type of low temperature turbine, is too 
complicated to be discussed in much detail in such an 
article as this, although some technical information is 
available.“ The suggestion that a turbine might be a 
valuable type of machine for gas liquefaction is, to be 
sure, not a new one. Jt was originally due to the 
eminent English physicist, Lord Rayleigh, about the 
close of the last century. However, it soon became 
apparent that a practical turbine would have to run 
at an enormous speed, some 30,000 r.p.m., to be effi¬ 
cient, and at such speeds vibration becomes a serious 
problem. It remained for Kapitza to overcome these 
formidable technical difficulties, and the resulting ap¬ 
paratus appears from the published accounts to be 
very reliable and of exceptional efficiency. One enor¬ 
mous advantage lies in the fact that it operates at 
very low pressure while existing liquefaction equip¬ 
ment does not. This means that for large-scale equip¬ 
ment the cheaper and more efficient turbo-com pressor 
could be used in place of the cumbersome and expen¬ 
sive multi-stage piston compressors now employed. It 
is probably not too much to say that all existing low 
temperature industrial equipment has been rendered 
obsolete by this development. In recognition of the 
importance of this work the Russian Academy of Sci¬ 
ences voted Kapitza a bonus of 25,000 rubles, together 
with premiums to his assistants. 

While we are on the subject of low temperature 
physics in industry, it may be worth mentioning that 
another Russian physicist, M. Ruhemann, has recently 
published a most illuminating book on the whole sub¬ 
ject of gas separation by refrigeration.* Ruhemann 
is a product of the Kharkov Institute and judging 
by the number of publications by him on the subject 
which have appeared in various English and Russian 

»P. Kapitza, Jour, PhyHce, IT8SB, 1: 7, 1039, 

♦ *^The Separation of Gases," New York: Oxford 
University Press, 1940, 







journals, also haa taken a leading part in the entab- 
lisbment of this new industry. The book is highly 
ieehnical, but would certainly repay close study by 
any one interested in this held. 

One instance^ apart from gas separation^ of some 
of the problems which have been solved in the USSE 
ahould prove of interest to scientists in this country. 
The so-called ^^natural gas” found in and adjoining 
oil fields consists largely of methane. This gas is 
much superior tt) ordinary illuminating gas in calorific 
valuCj but, more surprising, it is an excellent anti¬ 
knock fuel for internal combustion engines. The 
difficulty lies in storage, since a cylinder designed 
for 150 atmospheres pressure weighs about ton times 
more than the methane it contains. However, a tank 
20 X15 X10 feet could hold as much methane (liquid) 
as a two million cubic foot gas-holder and would be 
immeasurably cheaper and less dangerous. The ad¬ 
vantages of such a scheme are obviously very great— 
such stored gas would be of great value in emergencies 
or when sudden and heavy industrial demands on fuel 
gas occur. 


Deapite ail this indoattial activity in recent yeara^ 
A good deal of purely ^^aeademic” researdi of 
quality has eoiue from Kapitasa^s laboratory. One 
such outstanding contributioii was made during the 
current year and reported in the Physical 
This had to do with the properties of liquid helium. 
Kapitaa had earlier discovered that liquid helium at a 
temperature some two degrees above absolute zero (so- 
called Helium II) behaves like an *^ideal” fluid, ap¬ 
parently possessing a vanishingly small viscosity or 
fluid friction. It appears from this latest work that 
Helium II flows in narrow channels without change 
in entropy and accordingly is truly a super fluid. We 
must therefore regard this substance as being unique 
—^nothing like it has ever been previously observed. 
The significance of this discovery for modern atomic 
physics is likely to be of the greatest importance. 

The whereabouts and activities of Kapitza since the 
German invasion are not known. It is probable that 
his purely scientific work has been interrupted al¬ 
though likely that he is still engaged in his industrial 
activities. 


THE NATIONAL ROSTER OF SCIENTIFIC AND 
SPECIALIZED PERSONNEL: THIRD 
PROGRESS REPORT 

By Dr. LEONARD CARMICHAEL 

PEE81DKNT OF TUFTS COIOiEOK, DIBECTOE OF THE NATIONAL 
EOSTER OF SCIENTIFIC AND SPECIALIZED PERSONNEL 


In previous reports^ an outline has been presented 
of the basic plan and the preliminary steps taken in 
the construction of the National Roster of Scientific 
and Specialized Personnel, In the present report 
emphasis is given to a description of tlie actual opera¬ 
tion of the Roster as it appears at the close of the 
first year of performance. 

So far, more than 200,000 names of individuals arc 
listed in the analytical files of the Roster. It is inter¬ 
esting that from this list already more than 50,000 
names have been presented to various defense agencies 
and other government bureaus for consideration in 
connection with apjmintments. Almost all the re¬ 
quests that come to the Roster office are of a confiden¬ 
tial character and it is not possible at this time to 
describe them. It can be said, however, that especially 
large numbers of demands have been presented for 
individuals in the fields of physics, electrical engineer¬ 
ing, aeronautical engineering, marine engineering and 
mechanical engineering. Significantly large numbers | 
of requests have also been received for individuals i 

^ Boisnce, August 16, 1940, Vol. 92, No. 2361, pages 
136-^137, and Science, March 7, 1941, Vol. 93, No. 2410, ' 
pp. $17-^219. 


with special language skills or with a combination of 
some other professional competency and language 
akilL There have been demands also for a good many 
economists and psychologists, and, indeed, there have 
been some requests for men in each of the fields cov¬ 
ered by the Roster. The fields for which technical 
check lists have so far been prepared are aa follows: 

Admiiiistration and Management, including separate 
Hats in: 

Accounting 

Management Engineering 
Peraonnel Administration 

Agricultural and Biological Sciences, including s^a- 
rate lists in; 

Animal Sciences 
Botany 

Porostry and Bange Management 
Genetics 

plant Pathology, Horticulture and Agronomy 
Zoology and Entomology 

Kngineering and Belated Fields, including separate 
lists in; ^ ' 

Aeronautical Bngineering 
Architecture 
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Automo^v^ ^ji^fhi^iiig 
CbemieM B^gin^eering 
Civil Engineering 
Eleetrienl Engineering 
Heating, Ventilating, Refrigerating and Air Con* 
ditioning Engineering 
Industrial Design 
Mechanical Engineering 

Mining and Metallurgical Engineering and Mineral 
Technology 

Motion Picture^-^Enginecring, Production, Direction 
Naval Architecture and Marine Engineering 
Radio Engineering 
Safety Engineering 

Testing of Materials—^Engineering and Technology 
Transit and Traffic Engineering 
HumanitlcH 

Foreign Languages 

Medical Sciences and Relatod Fields, including separate 
lists in: 

Anatomy 

Bacteriology, Immunology and Pathology 
Nutrition 

Pharmacology and Experimental Therapeutics 
Physiology 

Tropical Medicine (and Parasitology) 

Physical Sciences, including separate lists in: 

Actuarial Science 

Chemistry 

ecology 

Geophysiefs 

Horology 

Mathematics 

Physics and Astronomy 

Raw and Manufactured Products and Associated In¬ 
dustries: 

Speleology 

Social Sciences, including separate lists in: 
Anthropology 
Economics 
Geography 

History and Political Science 

Psychiatry 

Psychology 

Recreation Leadership 

Sociology 

Social Welfare 

Speeoh Pathology 

Statistics 

Trade and Industrial Education 

A few examples af the sort of requests which come 
to the Boerter from uon-ocmfidentuil sources may give 
au indleation of the eharaoter of demands in the 
opnRdenjtial areas as welL 

Ithe Bureau of Mines of the Department of the 
Interior requested names of ehemieal engineers skilled 
in Axt^aeti^ metallurgy, espeoially in the field of 
Muiiuiinim 

^ OonahiBsion requested a 


transportation economist capable of assuming respon¬ 
sibility for conducting independent research and using 
statistical data in the investigation of the economics 
of transportation. 

An investigating committee of the United States 
House of Ropreseniatives requested the names of ex¬ 
perts in the fields of economics, sociology, transpor¬ 
tation and job statistics to perform research and 
analysis in connection with national defense migra¬ 
tion. 

The Office of Price Administration and Civilian 
Supply requested a number of nmthematical statisti¬ 
cians. 

Engineers of various types have been requested for 
the Panama Canal Zone. 

The Office of Production Management has re¬ 
quested, under specific description, more than thirty 
economists skilled in such fields as brass, cadmium, 
hides, rubber, cork and miscellaneous metals. 

The National Youth Adn)inistration requested the 
names of individuals eligible for appointment as radio 
engineers to provide advisory service to state adminis¬ 
trators in connection with the training of young radio 
tiperators. 

Prom the Securities Exchange Commission a request 
for statisticians in securities and corporate finance has 
been received. 

The examples given above hardly give a fair picture 
of the work of the Roster because by far the largest 
number of individual requests that have come to the 
office have been from the Army, Navy and other ser¬ 
vices in which information is at the present time 
restricted. Nevertheless, these examples may show 
aoinething of the highly specific character of the de¬ 
mands which are made upon the Roster concerning 
citixens who have had very specialized training. 

Borne of the individuals for whom confidential re¬ 
quests have come are: translators of many languages 
maritime reporters; physical chemists; radio physi¬ 
cists; industrial chemists; women physicists; explo¬ 
sives chemists; specialists in European history; 
electrical, mechanical, chemical, civil, sanitary, safety, 
aeronautical, marine, motion picture, and other engi¬ 
neering specialists; business specialists; personnel 
administrators; petroleum economists; statisticians 
with ability to speak Spanish; research physicists with 
experience in testing strength of materials; recreation 
supervisors; topographers; accountants; industrial 
oommissioners; economists for monetary research; 
economic geologists; physicists with expert knowledge 
of osdllograpliffl; psychologists for personnel testing; 

J ibywcists for research in optics; safety experts; 
xpearte in hydro-dynamics; psychologists with expert 
uowlci^ of vision and audition; x-ray experts; 
ublfas sUministrators; labor representatives; indus- 
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trial training coordinators^ experts on import and 
export problems of clearance; experts in labor rela¬ 
tions; ordnance experts; nutrition chemists; speech 
pathologists; physiologistB with experience in high 
altitude research; budget examiners; architectural in¬ 
spectors; examiners with knowledge of Polish; per¬ 
sonnel placement officers; and many others. 

Prom time to time those in charge of the administra¬ 
tion of the Roster have eecxired statistical data con¬ 
cerning its growing file. At one time, for extiniple, 
the percentage of men and women listed was deter¬ 
mined for the entire file. While names have been 
added since that time, it is presumed that this ratio 
has not changed materially. The numbers indicated 
are: men, 142,845; women, 8,881. The median ago 
of Roster registrants, based on a similar procedure, 
was found to be 37.65. 

At the time when the total registration of tlie Roster 
included 151,726 individuals, a study was made of the 
distribution of those registered by professional field, 
and at the same time a study was made of the academic 
training of those registered. It should be emphasized 
that selective factors have determined the aciadeinic 
level of the individuals listed on the Roster. For 
example, circularization in certain fields of the 
humanities has been limited to those who have pursued 
studies equivalent to those ordinarily required for the 
Ph.D. degree, whereas in other fields all individuals 
who have received Bachelordegrees and whoso names 
could be secured by the Roster have been listed. It 
should be added that there are no minimum educa¬ 
tional requirements for inclusion in the Roster. The 
number of individuals in various fields and their edu¬ 
cational level are given as of September 1, 1941, in 
the table below. 

Dr. Steuart H. Britt, of George Washington Uni¬ 
versity, has been serving as a special consultant of the 
Roster to deal with the problem of the relationship 
between the Roster and the Selective Service System. 
After consultation with leading academic authorities 
in the fields of specialization for wbicli there is the 
greatest demand because of the defense effort, Dr. 
Britt has worked out a procedure by means of which 
information on the Roster concerning a man's accom¬ 
plishments may be made available, through the na¬ 
tional and state boards, to the local boards of the 
Selective Service System for their own evaluation. 
Emphasis should be given to the fact that this rela¬ 
tionship between the Roster and the Selective Service 
System is wholly of an advisory character. The pro¬ 
cedure employed by the Roster in this work has been 
to use the selecting card sorter and to tabulate the, 
names of those individuals on the Roster whose age 
is such that they are subject to call by the action of 
the Selective Service System. Special questionnaires 


are forwarded from the Itoster office to these indi¬ 
viduals requesting information oonceming their status 
with their local boards. On the basis of this informa¬ 
tion and information contained in the individual’s 
questionnaire as originally filled out, authorities in 
the man’s special field are asked to advise the Roster 
concerning the training of the man in question in 
relation to necessary defense work. The registrant’s 
employer, as well as others having knowledge of his 

DlBJKIBtfTION OF INDIVIDUALS RBOlBTBaED WITU TUB NA¬ 
TIONAL Hostku of Scientific and Spi&cializrd 
Pbuhonnkl bv Pkofbssional Field and 
Kxtbnt of Education Sbptbmbkr 
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Field of 
9I>eclalL2atlon 


I^iuguugeB . 

Oenetlcft . 

Zoology . 

I'hysiology . 

Botany . 

Bact.. Iniinu., 

Path. 

Anatomy . 

Tropical med. .., 

Chemist ry . 

Phy»iCH . 

MatheraatIcH . ... 

Giwlogy . 

Actuiiriiil Bcl. ... 
8iM*lGology ...... 

Ilorology ....... 

Civil eng. 

Mart tie eng. 

Safety eng. 

Tralllc eng. ..... 

Itafllu eng. 

Testing iimt. eng.. 
Cheiniral eng. ,.. 
Klei'tiical eng. .. 
Mechnnlcul eng. . 
Motion Plct. eng.. 
Automotive eng. . 
Aeronautical eng.. 
Management eng*. 
Heating and vent, 

eng. 

Mining and met. 

eng. 

EcononilcH . 

Accounting . 

pHychology . 

Anthropmogy ... 
HIM. and pol. 8cl. 
Personnel adm. .. 
Slieech pathology. 

StallRtlcR . 

Geography . 

Bociolo^ . 

Uecreation leader¬ 
ship - ..... 

Plant path., hort, 

and agr. 

Poreatry and range 

ingmt. 

Animal sciences . 


Extent of education 


2,785 

1,007 

1,598 

116 

500 

6,672 

4.85 

104 

82 

13 

01 

756 

1,500 

975 

697 

28 

294 

3,304 

554 

50 

13 

1 


618 

741 

247 

79 

3 

6 

1,076 


340 

309 

20 

56 

2,183 

^84 

25 

13 

1 

3 

626 

245 

30 

18 

, 

5 

298 

7.345 

7,378 

19,093 

1,242 

3,394 

38,462 

2,.507 

1.670 

1„336 

82 

218 

5,821 

1,502 

1,838 

880 

31 

44 

4,295 

932 

1,020 

1,006 

147 

484 

4,579 

9 

90 

278 

8 

100 

491 

]7 

6 

13 

2 

26 

04 

• » i < 


16 

2 

663 

681 

136 

i.oio 

6.825 

201 

1,.367 

9,224 

4 

76 

313 

61 

209 

713 

9 

41 

366 

69 

585 

1.060 

2 

31 

125 

8 

100 

260 

108 

348 

905 

73 

704 

2,138 

70 

211 

667 

30 

237 

1,121 

331 

595 

1,915 

138 

317 

3,296 

228 

1.339 

6.402 

219 

1,205 

8.393 

117 

1,055 

4,600 

288 

1,478 

7,438 

2 

12 

09 

9 

124 

216 

48 

215 

1.047 

00 

1.145 

2.554 

55 

328 

1.027 

139 

088 

3,137 

103 

309 

1,130 

98 

1,114 

2,700 

19 

159 

861 

06 

090 

1,820 

335 

856 

2,733 

154 

012 

4,600 

1,103 

807 

425 

17 

105 

2,517 

1 

42 

170 

36 

393 

048 

1,957 

1,013 

181 

T 

10 

3,108 

281 

147 

05 

14 

32 

569 

2.120 

1,307 

413 

17 

64 

3,981 

348 

1,360 

1478 

100 

008 

3,584 

70 

no 

30 

.... 

10 

229 

696 

616 

817 

29 

108 

1,864 

231 

171 

08 

8 

66 

504 

472 

301 

133 

4 

23 

933 

33 

311 

060 

52 

185 

1,231 

1,020 

830 

042 

21 

69 

2,691 

130 

982 

2,272 

71 

418 

3,879 

350 

684 

6.887 

67 

269 

7.237 

30,723 

81.454 

66.467 

3,891 

19,191 

151,726 



technical competences, is also asked to furnish infor¬ 
mation concerning his qualifications. 

It is recognized that especially because of the cbaitg- 
ing activities brought about by the national emer¬ 
gency, information secured a number of months ago 
may rapidly become obsolete. The Roster has, there¬ 
fore, arranged a procedure by means of which the 
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efitire card index may be run through and those cards 
selected which have been in the files for twelve months. 
All such individuals receive a special abbreviated 
questionnaire asking them to fill in blanks which in> 
dicate changes in status which have occurred during 
the previous year. This recircularisation procedure 
is just beginning. 

Because of the fact that many of the demands that 
come to the office of the Roster require the services of 
young scientists with advanced training, it has been 
decided this year to add to the lists of the Roster 
the names of all young men and women who arc ex¬ 
pected to graduate from colleges and technical schools 
iu 1942, provided they are carrying on major work 
in physics, mathematics, astronomy, chemistry^ 
ogy or any of the engineering fields. 

Recently, due to demands from the Office of Pro¬ 
duction Management, special procedures have been 
worked out by means of which accredited governmen¬ 
tal agents may use the facilities of the Roster in con¬ 
nection with the needs of rapidly developing private 
defense industry. In this work, as in all other aspects 
of the operation of the Roster, every effort is made 
by the staff and by the scientific and technical con¬ 
sultants, who are called together for the purpose, to 
emphasise the conservation aspects of the work of 
the Rosier. If it were not for the limits imposed 
upon the office because of the confidential nature 
of the work which the Roster carries out, it would 
be possible to give hundreds of examples of indi¬ 
viduals who have been allowed to continue in edu¬ 
cational work, defense or even non-defense research 
of an important character as a result of the opera¬ 


tion of the Roster. This means that by using the 
large lists available in the Roster office, it is pos¬ 
sible to suggest alternative names to individuals who 
are very anxious to call from one defense agency to 
another some important man. In a similar way, going 
enterprises in education and public health research, 
for example, have been safeguarded. 

It is el ear that the work of preliminary evaluation 
and of consultation with various defense agencies 
requires continued and active supervision. The writer 
of this report is in Washington on an average of only 
two or three days each week, so the general burden 
of the development and effective administration of the 
Roster in ail its aspects falls upon Mr. James C. 
O’Brien, who from the first has been the efficient 
executive officer of the project. There are slight 
fiuctuationa in the number of individuals employed 
in clerical and other capacities in the Roster office, 
but the average figure of those employed may be set 
at 100. 

The writer can not resist once again emphasizing 
the fact that the Roster seems to have so many impli¬ 
cations for peace-time as well ns war-time economy 
that it is our profound hope that this new and effec¬ 
tive agency for dealing with America's highly trained 
citizens may not be thought of wholly in war terras, 
although at the present time almost all its activities 
are specifically of a defense character. It seems quite 
clear to those who are working with the Roster that 
in time of peace as well as iu war a great central list 
of this sort will be advantageous to the country as a 
whole and especially advantageous to the scientists 
and specialized workers who are listed on the Roster. 


OBITUARY 


ELSIE CLEWS PARSONS 

Db. Ensue Clews Parsons, president of the Ameri¬ 
can Anthropological Association, died on December 
19 after an operation, just before she was to preside 
at the annual meeting of the association. 

Dr. Parsons* anthropological work is outstanding 
both by the quality and the wide extent of her con¬ 
tributions. Her early publications on sociological 
questions relating to our present civilization were in 
part influenced by the teachings of Giddings, but 
reflected at the some time her intense devotion to 
individual freedom. She was one of the early cham¬ 
pions of the rights of women, a vigorous opponent 
of the recognition of any form of status to which a 
person is bom or assigned, and she lived her life 
according to her convictions, which demanded social 
responsibility combined with individual tolerance. 

tater on she turned to anthropological studies of a 
different character, largely prompted by the feeling 


that we need an understanding of foreign cultures in 
order to enable us to evaluate clearly the problems 
that have to be solved in our own civilization. Her 
interest was challenged, perhaps accidentally, by ob¬ 
servation of the Indians of New Mexico and Arizona. 
The contrast between their cultural behavior and our 
own, the influence of cultural forms upon personali¬ 
ties, the ways in which personalities similar to those 
found in our own civilization respond to the demands 
of their culture, were problems that challenged her 
attention, Con»bined with this was an insatiable de¬ 
mand for ample and reliable factual information for 
supporting her deductions, which accounts for her 
prolific writings. 

The study of the ceremonials, customs and folk-lore 
Ibrought home to her the importance of the influence of 
Bpanish civilization upon the American Indian, and 
with ever-expanding appreciation of the importance 
6i this problem she extended her work over other 
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Spamsh-American countries. One of the most mature 
results of these studies is her book on Mitla, a Mexican 
town in which ancient attitudes and Spanish influences 
are blended in a remarkable way. Her very last in¬ 
vestigation, which she had just completed, bears on 
the same subject as expressed among the Indians of 
Ecuador. 

Her two-volume work, “Pueblo Indian Religion,” 
published in 1939, contains a summary of practically 
all we know about Pueblo religion and is an indis¬ 
pensable source book for every student of Indian life. 
Besides the results of her own investigations it con¬ 
tains a critical summary of the vast literature related 
to this subject. 

It is impossible to do justice to all her writings, 
every one of which shows her painstaking desire for 
accuracy and furnished new materials for her own 
studies and for those of others. Her own investiga¬ 
tions extended not only over the Pueblos, Mexico and 
recently also South America, but she also collected 
among American Negroes in the United States as well 
as in the Bahamas, Haiti, the Lesser Antilles Islands, 
among the Portuguese in New England and many 
Indian tribes of the Plains. 

The importance of her work should not be judged 
alone by the quantity of reliable and carefully 
digested material but even more so by the uses to 
which she put the results of her investigations. She 
was one of those whose scientific insight shapes their 
life. Conscious through her studies of the far-reach¬ 
ing influence of tradition, she was averse to the ardent 
spirit that would throw aside the past and rebuild 
society on theoretical grounds; an enemy of all catch 
phrases that beguile us and skeptical of the beautiful 
words that promise a better future, but that are not 
liable to be kept by those who glibly pronounce them, 
not as she believed on account of their bad faith, but 
because freedom of the mind and willingness to forego 
old accustomed prejudice must be attained before we 
can hope for a better future. 

In Elsie Clews Parsons we have lost not only an 
unusually productive and painstaking scholar but also 
a woman who used her great opportunities wholeheart¬ 
edly in furthering the science in which she was inter¬ 
ested. She followed the work of the younger students 
with keen interest, and wherever it was in her power 


she helped them unstintingly to carry on their work, 
both with material means and with sound advice, with¬ 
out expecting any return except opportunity well 
used. Social science in aU parts of the oountxy owes 
her an unmeasurable gratitude. It is not saying too 
much to claim that the successful work of the Ameri¬ 
can Folk-Lore Society could not have been done with¬ 
out the energy and time that she put into it. 

She was in every way a power for good in our 
society. She will be sorely missed by all her friends, 
and her death is a loss to the nation. 

Franz Boas 

Columbia UNivicasiTY 

DEATHS AND MEMORIALS 

Dr. Harry Ward Foote, professor of physical 
chemistry at Yale University, a member of the faculty 
for the past forty-two years, died on January 14 at 
the age of sixty-six years. 

Dr. Alfred Simpson Taylor, professor of clinical 
surgery in the department of neurology of Cornell 
University Medical College, died on January 16 at 
the age of seventy-tliree years. 

Paul Goodwin Rkdinoton, forest supervisor of 
the U. S. Forest Service, formerly chief of the U. S. 
Biological Survey, died on January 12. He was sixty- 
three years old, 

Charles Andrew MoCue, dean of the School of 
Agriculture, formerly professor of horticulture of 
the University of Delaware, died on January 12 in 
his sixty-third year. 

Professor Picard, permanent secretary of 

the Paris Academy of Sciences and a distinguished 
mathematician, died on December 12, aged eighty- 
five years. 

The centenary of the birth of William James was 
observed at the University of Wisconsin on January 
12 and 13 by a meeting at which 600 philosophers and 
students of philosophy were present. Among the 
speakers were: Dr. J. Seelye Bixler, of Harvard Uni¬ 
versity; Dr. Boyd H. Bode, of the Ohio State Uni¬ 
versity; Dr. Max Otto, of the University of Wis¬ 
consin, and Dr, Dickinson S. MiUer, formerly of 
Columbia University. A paper by Dr. John Dewey, 
who is spending the winter in Florida, was read. 


SCIENTIFIC EVENTS 


ADJUSTMENTS IN THE EDUCATIONAL 
PROGRAM AT THE MASSACHUSETTS 
INSTITUTE OF TECHNOLOGY j 

Ak official statement has been issued by the Massa¬ 
chusetts Institute of Technology announcing that it 
does not plan to adopt the extreme “speed-up” plan 


which many ooUeges have adopted as a war emergency 
measure. The Corporation approved on January 9 a 
faculty recommendation to this effect* After earetul 
analysis it has been decided that adoption of the 
“speed-up” plan would weaken rather than strengthen 
the total contributions of the institute to the war 
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dfoiti and would retard rather than expedite eflee- 
live service by its students. This decision was arrived 
at after wide discussion with Army, Navy and indus¬ 
trial officers who are thoroughly aware of the urgent 
need for well-trained engineers and scientists. 

In diacussing this decision President Karl T. Comp¬ 
ton pointed out that the principal objection to the 
*'epeed-up” plan which contemplates continuous con¬ 
centrated college study, summer and winter after 
secondary school graduation, is that the additional 
yield would consist at the most of only about twelve 
thousand engineering graduates in the entire country, 
no difference for how many years the “speed-up” pro¬ 
gram is continued, and this gain would be offset by 
their inferior training and by necessary curtailment 
of the .special emergency training courses through 
which the engineering colleges are now turning out 
technical specialists in much larger numbers than they 
are graduating regular students. 

The need for well-trained engineers and scientists 
is recognized by the Selective Service Administra¬ 
tion, which rccoumiends that students in these fields, 
who give evidence of professional promise, be per¬ 
mitted to complete their academic programs. Simi¬ 
larly Britain has been forced, through the technical 
requirements of the war, to place scientists and engi¬ 
neers in special categories—even to the extent of for¬ 
bidding their engagement in the war effort outside 
the field of their professional competence. 

Though not favoring the extreme “speed-up” plan, 
the faculty of the institute voted to accelerate the pro¬ 
gram for this year’s senior class to permit graduation 
on April 27, and has authorized substitution of special 
study and training in subjects important for the war 
effort in place of certain professional and non-pro¬ 
fessional requirements of the normal cmriculum- 

THE FINLAY INSTITUTE OF THE AMERICAS 

AoooaniKa to the Journal of the American Medical 
Association, at a meeting on January 6 at the Medical 
Sehool of the University of Havana, it was decided to 
establish “The Finlay Institute of the Americas to 
encourage research and education in the field of trop- 
ieal disease and to provide for on increased inter¬ 
change of medical students and teachers among scien- 
tifio medical institutions in all the American nations.” 
Officers were elected as follows: Basil O’Connor, 
president of the National Foundation for Infantile 
Paralysis, president of the executive council; Dr. 
James E. PaulUn, president-elect of the American Col¬ 
lege of Surgeons, chairman of the Scientific Advisory 
Committee for the United States. Members of the 
executive council include: Dr. Thomas Mackie, presi- 
tiie American Society of Tropical Disease; 
Dv. Morris Fishbein, editor of the Journal of the 
Amcdcan Mecbcal Association; Dr. Edgar Mayer, 


associate professor of medicine at Cornell University 
and ibe University of Havana; Dr. Enrique Saladri- 
gas, director of the Finlay Institute of the University 
of Havana; Dr. Rafael Menocal, professor of sur¬ 
gery at the University of Havana, and Dr. Felix 
Hurtado, assistant minister of public health of Cuba. 
During the course of the negotiations for the estab¬ 
lishment of the institute Mr. O’Connor presented to 
President Batista of Cuba and to the minister of 
public health, Dr. Marruz, messages from President 
Roosevelt and Vice-President Henry Wallace, indi¬ 
cating their approval of the project to foster more 
intense cooperation between scientific institutions of 
the Latin American countries. Donald Nelson, who 
accompanied the party to Cuba, also conferred with 
President Batista. 

The Journal reports that during the course of the 
negotiations, the Univei'sity of Havana and the medi¬ 
cal school of the university provided receptions by 
their faculties, and addresses were made by the Amer¬ 
ican visitors and also by leading Cuban officials. 
Representatives of the Cuban Federation of Medicine 
also presented to the American delegation an offer of 
complete cooperation in the campaign for medical 
service in the war. The order of Carlos Finlay was 
conferred on the American visitors by President 
Batista. 

A constitution and by-laws are being prepared for 
the conduct of the institute. Executive offices will 
be establiBhed both in Havana and in New York. 
The Cuban Government has agreed to provide $20,000 
annually for maintenance of the organization. Sub¬ 
stantial contributions were made by several American 
industrialists and philanthropists. 

THE GENETICS SOCIETY OF AMERICA 

The Genetics Society of America, at its annual 
business meeting held in Dallas, Texas, on December 
30, announced the election of Professor E. W. Lind- 
strom as president for 1942 and Professor Marcus 
M, Rhoades as vice-president. 

The members assembled at this meeting also adopted 
the following resolution: 

WBxasAB, It is recognized that the growing burden of 
national defense makes it desirable and necessary for the 
Federal Government to practice utmost economy with 
regard to all non esaential expenditures; and 

Wbxbeab, The continuity of fundamental research, 
which now has boon destroyed by war in almost all parts 
of the world, is probably the most important investment 
that can at present be made for the benefit of the post¬ 
war period; and 

Wbbbxas, It is to be hoped that the strength of the 
American form of government will be demonstrated by 
preserving the continuity of research work in this coun- 
tiyj 

Th€r 0 fore, jBo it reaolv^ by the Genetics Society of 
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Aoierica to urge upon Congress and upon the Federal 
Goveminent the importance of safeguarding the con* 
tinned prosecution of fundamental research by those in- 
stitutions which are now supported by federal funds j and 

B€ it resolved, further, that the secretary of the so¬ 
ciety be instructed to transmit this resolution to the 
Secretary of Agriculture, to the Secretary of the Asso¬ 
ciation of Land-Grant Colleges and Universities, and 
to such other persons as may seem advisable. 

THE WESTERN SOCIETY OF NATURALISTS 

The fourteenth annual winter meeting of the West¬ 
ern Society of Naturalists was held at Stanford Uni¬ 
versity on December 29, 30 and 31. The sessions were 
attended by between seventy-flve and a hundred mem¬ 
bers and guests. Three symposia were presented, as 
follows; “Determination, Differentiation, and Regula¬ 
tion in Animal M<jrphogenesis,” chairman, Professor 
R. M. Eakin, University of California at Berkeley; 
“Some Western Highways of Learning,^^ chairman, 
Dr. D. L. Pox, Seripps Institution of Oceanography 
of the University of California, La Jolla; “The 
Gb?nctic Basis of Evolution,^' chairman, Professor 
H. L, Mason, University of California at Berkeley. 
Fifteen voluntary papers wore presented. 

On the evening of the first day at an informal re¬ 
ception and srnoker, Dr, Ray Lyman Wilbur, presi¬ 
dent of Stanford University, gave a short address of 
welcome to members. President Wilbur’s message 
was followed by a short skit by Professor Francis 
B. Sumner entitled “The Philosophical Basis of 
Pediatrics.” Professor Arthur W. Meyer then pre¬ 
sented some little-known chapters in the development 
of embryology at the time of von Baer, under the 
title, “A Notable Trilogy.” 

After the annual dinner on the following evening, 
the secretary read a short response in verse to Pro¬ 
fessor Sumner’s notable address of the previous 
evening. Professor Gordon H. Ball, retiring presi¬ 
dent of the society, then delivered the address of the 
evening entitled “Parasitism and Evolution.” 

At the business meeting, the members voted to seek 
means of utilizing some of the funds in the treasury 
of the society for the purchase of U. S. Defense 
Bonds. 

Officers elected for the year 1942 are as follows: 

President: C. H. Danforth (Anatomy), Stanford Uni¬ 
versity. 

Vi4^e~pr€8ident: I. L. Wiggins (Botany), Stanford Uni- 
versity, 

Memhers-at-large: R. M. Eakin (Zoology), University 
of California at Berkeley; Carl Epling (Botany), 
University of California at Los Angeles. 

THE PERIOD OF INTERNSHIPS IN 
NEW YORK CITY 

Dr. WilijABd C. Rapplbtb, commissioner of hos¬ 


pitals of New York City, announces that in view of 
the urgent needs of the Army and Navy, the municipal 
hospitals of New York will modify their internships 
to a one-year period of training, in order to assist in 
the recruitment of medical officers for the armed ser¬ 
vices. The general plan contemplates that the basic 
internship shall be one year. Those who complete that 
service and are not eligible for a commission, because 
of physical defect or other reasons, may remain as 
residents either in the general services or on a special 
service. He stated that a certain number of residents 
will probably be permitted to continue their ad¬ 
vanced training in special fields of medicine in order 
to insure a sufficient supply of specialists for the 
ariTied services and for civilian needs in the future. 

The Department of Hospitals and its Advisory 
Council, comprising representatives of the medical 
boards of all the municipal institutions, are advising 
that all interns and residents eligible for military 
duty be urged to apply for a commission in the Medi¬ 
cal Corps of the Army or the Naval Medical Corps 
Reserve. Under the existing rules of the Selective 
Service system, the local boards ordinarily will not 
defer interns beyond twelve months of hospital train¬ 
ing. Residents and interns who do not apply for 
commissions will automatically come under the pro¬ 
visions of the Selective Service system and their 
cases will be disposed of in the usual manner by local 
boards. 

Under the new program of the Procurement and 
Assignment Service, which is under the office of the 
Defense Health and Welfare Services in Washington, 
advisory committees to this Procurement and Assign¬ 
ment Service will be set up in each corps area of the 
United States. The function of these advisory com¬ 
mittees is to assist in the recruitment of the medical 
personnel of the various Government services, and 
also to select these residents and others for advanced 
training in special fields or to help protect essential 
hospital services in the local communities. On these 
advisory committees to the corps area services are 
representatives of the hospitals, medical schools, the 
medical profession, dentists and veterinarians. 

The department is asking that staff members of 
municipal hospitals be prepared to give more time and 
attention to their hospital work in order to insure ade¬ 
quate and proper care of the patients and to offset 
the growing shortage of interns and residents. It is 
expected that attending staff members who have re¬ 
cently been retired because of age, but who are still 
available for active duty, may be called upon to assist 
in this program. 

AWARD OF THE COPLEY MEDAL OF THE 
ROYAL SOCIETY 

The Copley Medal of the Royal Society was 
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awarded to Sir Thomas Lewis at the anniversary 
meeting of the society held on December 1. In pre¬ 
senting the medal Sir Henry Dale said: 

Lfowia life work, still in vigorous progToss but for in¬ 
terruption by war duties and war conditions, has been the 
application of precise and controlled methods of experi¬ 
mental research to problems of clinical medicine. This 
has enabled him to achieve a detailed analysis of abnor¬ 
malities of function produced by disease, injury or heredi¬ 
tary defect; and so far his attention has been centered 
upon the circulation of the blood and its disorders. Being 
attracted through the work of the late Sir James Mac¬ 
kenzie to the study of abuorinal rhythms of the human 
heart beat, Lewis recognized, about 1908, the great op¬ 
portunity for a closer investigation of them offered by 
the then recent introduction of the string galvanometer 
by Eiuthoven. With its aid Lewis had soon made a 
number of clinical and laboratory studies, such as those 
in which he finally identified auricular fibrillation as the 
cause of a particular kind of complete irregularity. He 
was thus led to undertake, and to extend, with a succes¬ 
sion of collaborators from many countries, the remarkable 
series of investigations, carried through in logical se¬ 
quence between 1910 and 1923, in which ho passed from 
the laboratory to the clinic and back again as tlie occasion 
demanded. It is fitting that special mention should here 
be made of the series of experimental studies published 
in our own Philosophical Transactions from 1914 to 1916, 
and presented in brilliant summary by Lewis in his 
Groonian Lecture to the society in 1917. In those were 
traced, with an astonishing precision of measurement and 
timing, the point of origin and exact course of the rhyth¬ 
mical waves of excitation and contraction in the nor¬ 
mally beating heart of the dog, and, finally, for compari¬ 
son, in the hearts of other classes of vertebrate animals. 
Considered by itself, this work ranks as one of the out¬ 
standing achievements of experimental physiology in our 
times, and it has given to physiology a large part of its 


present detailed knowledge of the nature of the heart-beat. 
For Lewis, however, its greater importance lay in giving 
to clinical medicine the background for an accurate pic¬ 
ture of disturbances of the normal mechanism, therewith 
a new security of diagnosis and prognosis in dealing with 
disordered actions of the heart, and ultimately a rational 
basis for their treatment. A now phase of cardiological 
thought and practice spread rapidly from Lewis V clinic 
round the world. 

Meanwhile he had begun in 1917, and was to maintain 
with a series of collaborators for more than another 
decade, a separate series of investigations, dealing by 
direct experiment with the blood vessels of the human 
skin. Thus were elucidated the means by wdiich the re¬ 
sistance of these vessels to the fiow of blood is maintained 
and varied, including their complex reactions to chemical 
substances akin to histamine, which ho proved to be re- 
loased from the colls of the epidermis by injurious or 
irritant stimuli. These methods of investigation were 
later developed and extended to vascular disorders of the 
limbs, and the experiments of still more recent series 
have dealt with pain and functional defects in muscles 
and nerves, due to interruption of the blood supply. 
Apart from the separate accounts of items and stages of 
theso lines of research, us completed, in papers which 
have issued from his department in steady sequence, Lewis 
has assembled and discussed the results, in their appro¬ 
priate connections, in a succession of comi^rehensive 
monographs. Ho has been the inspiring leader of a group 
of younger workers in clinical research as an experimental 
science, has founded a society for sucli studies and has 
devoted to thoir use a journal which he had founded with 
a more limited scope. 

The work of Thomas Lewis, which we honor to-day with 
the highest recognition in tho gift of the Boyal Society, 
is renewing and carrying forward, with a special direct¬ 
ness, the groat tradition which William Harvey created, 
before this society was founded. 


SCIENTIFIC NOTES AND NEWS 


Eugene Gifford Grace, president of the Bethle¬ 
hem Steel Corporation, has been awarded the Besse¬ 
mer Gold Medal for 1942 by the British Iron and Steel 
Institute. 

Major Harry G. Abmstronq, in charge of resw-arch 
at the U, S. Army School of Aviation Medicine at 
Randolph Field, Texas, has been given the John Jef¬ 
fries award of the Institute of the Aeronautical Sci¬ 
ences in recognition of his researches in the physio¬ 
logical and psychological efiPects of flying at high alti¬ 
tude and in high-speed maneuvers. 

It is reported in Nature that tho Symons Gold 
Medal for 1942 of the Royal Meteorological Society 
has been awarded to Dr. J. S. Owens, whose death 
ooourred on December 6. This medal is awarded 
l:^iejtmiaUy for diatinguished work in connection with 


meteorologic>al science. The presentation was made at 
the annual general meeting of the society on Janu¬ 
ary 21. 

Dr. Julian C. Miller, professor and head of the 
department of horticulture at the Louisiana State Uni¬ 
versity, has been elected president of the American 
Horticultural Society. 

Arthur F. Van Dyck, manager of the industry 
service section of the RCA Laboratories, was inducted 
at the recent New York meeting on January 12 as 
president of the Institute of Radio Engineers. He 
succeeds Dr. Frederick Emmons Terman, professor 
of electrical engineering and head of the department 
at Stanford University. 

Ernest Bateman Black, consulting engineer of 
Kansas City, has been elected president of the Amer- 
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lean Society of Civil Engineers. Charles M. Spof- 
ford^ of Boston, and Thomas E. Stanton, of Sacra¬ 
mento, Calif., have been elected vice-presidents. 

James G. McDonald has resigned as president of 
the Brooklyn Institute of Arts and Sciences. Mr. 
McDonald, who is a member of the Board of Edu¬ 
cation and a partner in the firm of W. A. and A. M. 
White Company, stated that his resignation, which is 
to take effect on March 1, is due to the exigencies 
of the war. Adrian Van Sinderen, who has betm first 
vice-president of the institute for many years, has 
been elected to succeed him. 

The Mathematical Association of America held 
meetings at Lehigh University on December 31 and 
January 1, in conjunction with the meetings of the 
American Mathematical Society, the Association for 
Symbolic Logic and the National Council of Teachers 
of Mathematics. On Thursday morning papers were 
presented by Professors Tiber Radd, C. R. Adams 
and N. n. McCoy, and on Thursday afternoon by Pro¬ 
fessors H. A. Rademacher, B. L. Newkirk and T. L. 
Smith. Professor Tomlinson Fort, of Lehigh Univer¬ 
sity, was elected first vice-president, and Professors 
W. L. Ayres and R. L. Wilder were elected governors- 
at-large. Regional governors were chosen at the time 
of the meeting to represent seven of the fourteen 
regions into which the United States and Canada are 
divided. 

Dr. Ira L. Baldwin, professor of agricultural bac¬ 
teriology and aasistant dean of the College of Agricul¬ 
ture of the University of Wisconsin, was reelected 
secretary of the Society of American Bacteriologists 
at the recent Baltimore meeting. He was, however, 
compelled to resign on account of ill health. He is 
succeeded as secretary by Dr. William B. Sarles, 
associate professor of agricultural bacteriology. The 
following resolution in honor of Dr. Baldwin was 
adopted by the society: 

The Society of American Bnctoriologista cotigiders itself 
to have been honored by the devoted and distinguished 
services which Dr. Ira L. Baldwin has rendered as secre- 
tary^treasurer. It has profited and prospered under his 
careful and considered guidance. The infiuenee of the 
society has grown immeasurably. Its membership has 
increased extraordinarily. These are not the results of 
simple chance. They stem from the devoted industry and 
sympathetic guidance of a faithful and beloved servant 
of our science. In complying with Dr. Baldwin wishes, 
the society accepts his resignation from office with genu¬ 
ine reluctance and regret. 

The retirement is announced of Dr. Albert Gallo¬ 
way Keller, professor of the science of society at 
Yale University. A dinner was given in his honor on 
January 18 at which President Seymour was one of 
the speakers. Dr, Keller, who will reach the retiring 


age of sixty-eight years in April, will take leave of 
absence until his formal retirement in June. 

Db. George Russell Harrison, professor of phys¬ 
ics and director of the research laboratory of experi¬ 
mental physics at the Massachusetts Institute of 
Technology, has been appointed dean of the School 
of Science. He will succeed Dr. Samuel C. Prescott, 
dean since 1931, who will retire on July 1. 

Dr, Howard E. Fritz has been made director of 
research of the B. P. Goodrich Company, Akron, 
Ohio. Dr, Fritz, who has been connected with the 
company for the last seven years, succeeds James W. 
Schade, who has been director of research since 1925. 

Dean Edward Steidlb, of the School of Mineral 
Industries of the Pennsylvania State College, left by 
airplane early in January for a visit to South Amer¬ 
ica- He was appointed by Governor James as the 
representative from Pennsylvania to the first Pan 
American Congress of Mining Engineering and Geol¬ 
ogy, which was held at Santiago, Chile, from January 
15 to 23. He was also a delegate from the American 
Institute of Mining and Metallurgical Engineers. 

CAMILLE Ihierisson, professor of biology at the 
National School of Medicine, Port-au-Prince, Haiti, 
has arrived in Washington in response to an invita¬ 
tion of the U. S. Department of State to visit schools 
of medicine and departments of biology in the United 
States. 

At the New York convention of the Institute of 
Radio Engineers on January 12, 13 and 14, the prin¬ 
cipal address was made by Dr. F. B. Jewett, presi¬ 
dent of the Bell Telephone Laboratories and head of 
the communications division of the National Defense 
Research Committee. He spoke on ^*The Mobiliza¬ 
tion of Science.” The medal of honor of the institute 
was presented to Dr. A. Hoyt Taylor, superintendent 
of the Radio Division of the Naval Research Lab- 
oratoiy. 

Professor W. D. Cairns, of Oberlin College, gave 
two lectures on '^The Mathematics of Seismology” 
before the graduate students of Brown University on 
January 5 and 8. 

Austin H, Clark, curator of the division of echino- 
derms of the U. S. National Museum, delivered an ad¬ 
dress as retiring president of the Washington Acad* 
emy of Sciences at the forty-fourth annual meeting of 
the academy. He spoke on '^Science and War.” 

Dr. H. E. MoComb delivered on January 17 the 
address as retiring president of the Pbilmphioiil 
Society of Washington on “Geophysical Measure^ 
ments in the Laboratory and Field.” 

The London Titnea for December U prints the 



jfAirpABy iMC 


SCIENCE 


05 


kyving itiatement: “Sir Patrick Hannon hag given 
notice to ask the Minister of Information in the House 
of Commons if his attention has been called to the 
interview given by Professor Julian Huxley on his 
arrival in the United States of America to isolationist 
newspapers, in which he has expressed opinions tend- 
ing seriously to affect the good relations between the 
United States of America and the British Common* 
wealth of Nations, and if ho will take immediate steps 
for the recall of this lecturer.” 

Aooordikg to Nature, the Financial Secretary to the 
British Treasury stated on December 11 in reply to a 
question in the House of Commons that the number 
of students at universities and university colleges in 
Great Britain during the post autumn was approxi¬ 
mately 25,000, of whom 5,000 were grouped as taking 
arts subjects and 19,100 scientific, technical and medi¬ 
cal subjects. 

At the autumn meeting of the National Academy of 
Sciences certain limitations were placed upon the use 
of the academy building in Washington, in order 
better to safeguard its defense activities. Since that 
meeting the United States has entered the war against 
the Axis powers, and the situation has changed. The 
executive committee of the council has made the fol¬ 
lowing recommendations to the committee on arrange¬ 
ments for the 1942 annual meeting of the academy: 
that the meetings be restricted to members alone; that 
the scientific program be replaced by business meet¬ 
ings at which the functions and relations of the Na¬ 
tional Academy and of the National Research Council 
to our Government, during the emergency and after¬ 
wards, can be discussed confidentially and at length; 
that the organization of the academy be considered 
with reference to most effective operation daring war 
time. Under the proposed arrangements, only mem¬ 
bers of the academy will be admitted to the sessions; 
no scientific papers will be read; no public lecture will 
be given; no formal dinner will be arranged; and no 
provision will be made for guests at any time, includ¬ 
ing the informal lunches and the smokers. 

A MjBKTiNa of the Industrial Research Institute will 
be held in New York on February 6 and 7. Sixty in¬ 
dustrial executives and research directors are expected 
to attend, and will participate in round-table discus¬ 
sions of research management. Headquarters will be 
at the Hotel Savoy-Plaza. The sessions will begin on 
Friday morning with a panel discussion of economic, 
poUtioal and social trends and their possible long- 
range effects on industrial research policies. There 
will be a dinner session on Friday evening. Dr. Sum¬ 
ner S, Sliohter, professor of business economics, Har¬ 
vard ^ebool of Business, will apeak on “The Inter¬ 


relationships of Labor Problems and Research Prob¬ 
lems.” On Saturday morning problems involved in 
adapting industrial research organizations and pro¬ 
grams to war-time needs will be discussed. 

The Department of Economics of Columbia Uni¬ 
versity has adopted the following paragraph for in¬ 
sertion in the announcement of the Faculty of Polit¬ 
ical Science. The department hopes that it will be 
brought to the attention of students interested in eco¬ 
nomics at a sufficiently early stage to lead them to 
acquire at least the mathematical preparation indi¬ 
cated while they are still undergraduates. This is not 
a requirement, but is advice offered to prospective 
graduate students in economics; and also that some 
economic studies make use of mathematics substan¬ 
tially more advanced than calculus and higher algebra. 
“MathsmaticcU Preparation: The use of mathematics, 
including higher mathematics, has become important 
in several branches of economics and statistics. Much 
of the recent important literature of general eco¬ 
nomics is written in a language not easily understood 
without some knowledge of the differential and inte¬ 
gral calculus. Students planning to work for the 
Ph.D. degree in economics will therefore find it ad¬ 
vantageous to acquire familiarity with the calculus 
and with higher algebra before beginning their grad¬ 
uate studies in economics.” 

PoLiiOWiNG a proposal of the Iowa State College 
Chapter of the American Association of University 
Professors, the college is instituting a series of 
“Honor Lectures,” to be delivered by members of the 
staff and published by the Iowa State College Press. 
The series is designed to examine and emphasize the 
social philosophy and human significance of science 
and technology; to provide regular opportunities for 
the members of the faculty and the graduate student 
body to learn of recent advances in fields of scholar¬ 
ship other than their own, and to recognize and en¬ 
courage quality and distinction in teaching and re¬ 
search among the members of the staff. The lecturers 
will be chosen by a committee of officials of the col¬ 
lege, of the chapter of the American Association of 
University Professors and of other professional socie¬ 
ties. 

Acoordiko to a cable from Bogota, Colombia, to 
the New York Timee, an Institute of Tropical Agri¬ 
culture is to be established in Colombia to foster the 
dev^opment of the natural resources and productive 
capacity of the country. Under the agreement by 
the Colombian Government and the U. S. Department 
of Agriculture, $5,000,000 is to be allotted to the 
work* 
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NATURE OF GROUP THEORY 

Foe thousands of years the operations of addition 
and multiplication of ordinary numbers have com¬ 
monly been regarded as two distinct operations but 
in group theory, witli the exception of zero in multi¬ 
plication, they are regarded as belonging to the same 
more general operation. This is due to the fact that 
in group theory we restrict our attention to what is 
common to these two operations. In the first place, 
both of them relate to the combination of elements 
so as to obtain a single element of the same kind, 
and the resulting element is independent of how these 
elements are associated before they are combined. 
That is, in both of these operations the associative 
law of combination is satisfied. In fact, the com¬ 
mutative law of combination is also satisfied in both 
of them but for the sake of greater generality and a 
comparatively small loss in simplicity this law is not 
assumed as fundamental in group theory and an es¬ 
sential part thereof. 

In 1870 L. Kronecker (1823-1891) read a paper 
before the Berlin Academy of Sciences in which he 
remarked that the extremely simple principles upon 
which Gauss’s method is based occur not only at the 
place to which he had referred but also at many other 
places and they are used already in the most elemen¬ 
tary parts of number theory. This circumstance 
points to the fact, which can readily bo verified, that 
these principles belong to a sphere of more general 
and more abstract ideas. Hence it seems desirable to 
develop them independently of all unrelated matters 
so that a repetition of the same arguments in their 
use on different occasions may be avoided. The re¬ 
sulting advantages appear already in the develop¬ 
ments themselves, and the presentation thus gains in 
simplicity and perspicuity by the restriction to what 
is essential. 

These observations were followed by a system of 
postulates for what is now commonly called an ab¬ 
stract abelian group, but the term group was not then 
used by him. They illustrate the fact that group 
theory is not only a subject of mathematics but also 
an isolation of ideas which are fundamental in various 
mathematical subjects and a development of these 
ideas with a view to avoiding repetitions when they 
present themselves in different subjects. It therefore 
contributes to the economy of thought and as it relates 
also to the most elementary subjects of mathematics 
it may reasonably be expected to be permanently use¬ 
ful. This may account for the recent group theory 
week at what was then a leading mathematics center 
of Europe, Gottingen, Germany, and was reported in 
Cr$lle^s Journal^ volume 182, pages 129-248 (1940). 


The fact which we aim to emphasize here is that 
abstract group theory was developed before the poatn- 
lates on which it is based were explicitly formulated so 
that these postulates resulted from observing basic 
facts underlying these developments. It is true that 
after this formulation these developments were greatly 
extended and guve rise to an autonomous subject of 
con.siderable extent which differs widely from the sub¬ 
jects which gave rise to it. Just as the operations 
of addition and multiplication will probably always be » 
regarded as distinct operations, notwithstanding their 
union in group theory, so in other fields where the 
group theoiy point of view led to interesting broader 
points of view the original methods have not always 
become obsolete us a result of these broader views. 

Since the terra “group’^ was used in the non-mathe¬ 
matical literature long before it was adopted by the 
mathematicians as a technical term and its use as such 
a term grew unusually rapidly in recent years on ac¬ 
count of its wide applications, it may not be surpris¬ 
ing to find that it is still often misused, especiaUy by 
popular writers. Some of our best and most recent 
dictionaries of the English language still fail to give 
a definition of this term which is in accord with those 
commonly employed in the 77iodern treatises on the 
subject. In particular, the associative law is often 
omitted in the definitions found in these dictionaries. 
This makes it more desirable to emphasize the nature 
of group theory as a scientific subject of growing im¬ 
portance, especially in view of the numerous recent 
misstatements relating thereto by men in positions of 
great influence. G. A. Ma«B 

University or Illinois 

THE STATUS OF EXPERIMENTAL PSY¬ 
CHOLOGY AMONG THE LABORA¬ 
TORY SCIENCES 

In order to determine to what extent experimental 
psychology is being recognized as a laboratory science 
that will satisfy laboratory requirements toward the 
A.B. degree, the following questionnaire was sent to 
75 of our leading universities and colleges: 

1. Does your College of Arts and Bclenee require a 
minimum number of hours of laboratory science as a 
prerequisite to the A.B, degree f 

2. Is the course in Experimental Psychology recognized 
as a laboratory science that will satisfy the above pre¬ 
requisite for a degree f 

The replies to this questionnaire indicate three dis¬ 
tinct trends in the status of experimental psychology,^ 
The first trend is represented by those institutions 
that require a laboratory science for the A.B. degree, 
and that recognize experimental psychology among 

1 Data obtained in 1937. 
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the laboratory sciences that satisfy the requirement* 
This group includes the following: 


Clark University 
College of tho City of 
Detroit 

Columbia University 
Indiana University 
Johns Hopkins University 
Leland Stanford Univer¬ 
sity 

Ohio University 
Oregon State University 
State University of New 
Mexico 


University of Georgia 
University of Idaho 
University of Illinois 
University of Minnesota 
University of North Caro¬ 
lina 

University of Pennsylvania 
University of Pittsburgh 
University of South Caro¬ 
lina 

West Virginia University 


The second trend is represented by those institu¬ 
tions that require a certain amount of laboratory 
science but do not permit experimental psychology 


to satisfy this requirement, 
following: 

Carnegie Institute of Tech- 
nology 

College of the City of New 
York 

Cornel 1 University 
Duke University 
Emory University 
George Peabody CoUego 
Georgetown University 
George Washington Univer¬ 
sity (D. C.) 

Montana State University 
New York University 
North Dakota University 
Northwestern University 
Ohio State University 
Princeton University 
Rutgers College 
Stato University of Nevada 
Syracuse University 
Toledo University 
Tulane University of 
Louisiana 

University of Alabama 
University of Arizona 
University of Arkansas 


This group includes the 


University of Califomia 
(Berkeley) 

University of California 
(L,A.) 

Ujiivcrsity of Chicago 
University of Cincinnati 
University of Colorado 
University of Delaware 
University of Florida 
University of Kansas 
University of Maryland 
University of Missouri 
University of Nebraska 
University of New Hamp¬ 
shire 

Ifnivcrsity of Oklahoma 
University of South Dakota 
University of Tennessee 
University of Texas 
University of Vermont 
University of Virginia 
University of Wisconsin 
Vanderbilt University 
Washington University 
Western Reserve University 


The third trend is represented by those institutions 
that do not require any laboratory work for the A.B. 
degree. This group includes the following: 


Brown University University of Maine 

Duquesno University University of Michigan 

Harvard University University of Mississippi 

Louisiana Btatc University University of Washington 

University of Buffalo University of Wyoming 

University of Kentucky Yale University 
University of Louisville 

Summarizing the results of tlie questionnaire, we 
gather the following: 

62 of the 75 institutions (83 per cent.) require a 
laboratory science for the A.B. degree. 

18 of the institutions (29 per cent.) requiring a 
laboratory science include experimental psychology 
among the sciences that will satisfy this prerequisite 
for a degree. 

13 institutions (17 per cent.) do not require any 
laboratory science for the A.B. degree. 


44 institutions (58 per cent.) do not at present 
permit experimental psychology to satisfy the labora¬ 
tory requireinent for the A.B. degree. 

John E. Wintee 

Wjbst Virginia University 

A PLIOCENE WATERHOLE IN WESTERN 
KANSAS 

This fall our attention was called to the occurrence 
of mammal tracks in “Cretaceous chalk” in Graham 
County, Kansas. Investigation showed an interesting 
set of footprints which had been exposed by a washout 
of the spillway from a pasture pond. A tliickness of 
fifteen to twenty feet of sand capped with soil hud 
been washed away, exposing the bedrock with the 
tracks. 

We have found an abundance of the tracks, includ¬ 
ing camel, rhinoceros, mastodon, one large carnivore 
track and a number of small tracks as yet unidentified. 
In places the tracks literally cover considerable areas 
of the rock. 

The matrix enclosing the tracks is a yellowish 
chalky marl. It grades vertically into less marly 
chalk of Niobrara Cretaceous. In this, about five feet 
below the track horizon, one of the boys on the ranch 
had found fragments of a Cretaceous fish of the genus 
Empo, The rock is covered by a thick layer of almost 
unconsolidated sand which contains almost no pebbles. 
In the rock enclosing the tracks and apparently 
tramped into some of the tracks scattered hard-rock 
pebbles such as we find abundantly in the “mortar 
beds” are found. In tho over-lying sand the rancher 
had found a fossil turtle, Tentudo orthopyffia. 

The truck assemblage indicates a Pliocene age. The 
rock is a Cretaceous chalk which had been exposed in 
Pliocene times and had been reworked under water 
with clay into a marl. The old water-hole floored with 
tills marl preserved a sample of the tracks of at least 
a few of the types of mammals of that period. 

Further study of the tracks and of the rock are 
being made and will be described at a later date, 

Qkorge F. Sternherg 
George M. Robertson 

Fort Hays Kansas State Colleok, 

Hays, Kansas 

THE CASE OF DR. S. LEVINE 

Just to-day I have had an opportunity of reading 
the article “War Hysteria in Canada,” page 4G1 of 
SoiENOE, November 14, 1941, and I desire to make a 
few comments. 

At the outset I wish to deprecate very strongly the 
title of the article. If you were more intimately ac¬ 
quainted with Canadians you would probably realize 
that they are not given to hysteria. 
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With regard to the unfortunate experiences of Dr. 
Levine I may say that his case should be divided into 
two incidents, namely: 

1, His trial, conviction, after an appeal, and his 
imprisonment on the charge *‘possession of docu¬ 
ments intended or likely to cause disaffection to His 
Majesty/^ 

2. His internment after release from prison. 

Regarding his trial I have followed this case rather 

closely and have had access to the evidence given in 
court, and I. have no hesitation in saying that, to my 
mind, there is positively no foundation for the sug¬ 
gestion which appears in this arti<!le that there was 
a “miH<?arriage of justice.” Neither is there anything 
in the veiled suggestion that Dr. I^evine suffered 
through not having the opportunity of trial by jury. 
I have just spoken to Dr. Levine’s personal lawyer 
and he informs me that Dr. Levine was not discrimi¬ 
nated against in any way as to trial by jury. 

Regarding the second item, Dr, Levine’s internment, 
the evidence in the hands of the police, upon which 
anybody is interned, is not made public. As a matter 
of routine Dr. I^evine’s case was reviewed by a com- 
mission dealing with several such cases; as a result 
of the recommendation of this commission Dr. Levine 
has been recently released. 

In the article reference has been made to the evi¬ 
dence of myself and some of my colleagues who ap¬ 
peared on Dr. Levine’s behalf at his appeal trial and 
before the internment coiuinission. As far as I am 
concerned personally, and I think I may speak for 
the others, my evidence was in the nature of char¬ 
acter evidence and an appraisal of Dr. Levine’s aca¬ 
demic attainments, together with the suggestion that 
Dr. Levine would not be dangerous if released. As 
to the actual facts of tlie case we were all quite 
ignorant. 

I should also like to make public the position that 
Dr. Levine occupied at the time of his arrest. After 
graduating from the University of Toronto B.A. 
(1932), M.A. (1933), he had held fellowships in dif¬ 
ferent universities in the United Stales and spent the 
academic years of 1937-1938 and 1938-1939 at the 
University of Cambridge, England. During nil this 
time he was pursuing a problem which I first sug¬ 
gested to him the year he graduated at the Univer¬ 
sity of Toronto. 

Early in July, 1939, I had letters from two of his 
Cambridge professors asking me if I could provide for 
Dr. Levine for the year 1939-1940. In view of the 
disturbed state just before the war broke out it was 
realised that the work on which Dr. Levine was en¬ 
gaged could not be continued there. 1 had to reply 
that I had no money available to employ Dr. Levine 
but that 1 would keep him in mind. Some time in 


Augdet of that year there came to me from a private 
donor an offer of $1,500 to pay the salary of a mathe¬ 
matical physicist to undertake some work in the field 
of geophysics. Although this was not the particular 
field in which Dr. Levine’s work lay, up to that time, 
I was confident that he would be able to carry out the 
new work in geophysics and consequently offered to 
take him on for the year 1939-1940. He began this 
work about November Ist, 1939. In order that he 
might be added technically to the Department of 
Physics, he was given the title of Fellow in Geo¬ 
physics, but his remuneration did not at any tinie 
come from the regular budget of the university. The 
actual problem on which he was working was com¬ 
pleted before his arrest. As he had not completed the 
full year (32 months) for which the money was pro¬ 
vided his employment was continued into the academic 
year 1940-1941. 

It came to me as a bolt from the blue when be was 
arrested in September, 1940, on the above charge. 
There is a complete misunderstanding in the sugges¬ 
tion in your article that he has been discharged from 
the staff of the Department of Physics of the Uni¬ 
versity of Toronto. You will easily understand that 
his arrest greatly dampened the generosity of the 
private donor who was providing for his upkeep. As 
a matter of fact Dr. Levine was bis salary up 
to the end of October, 1940—that is, ho received the 
full amount ($1,500.00) donated for a full year’s 
work, although he was arrested early in September, 

There is only one other point that I wish to men¬ 
tion. A great deal is made in some of the articles 
written about this case that Dr. Levine’s woric in 
matliematieal physics “contributes significantly to the 
success of the Canadian war effort in the interna¬ 
tional fight against Fascism.” When I appeared on 
behalf of Dr. Levine when his appeal was being heard 
I was asked if his work was important for the war 
effort and my answer was that it might be looked upon 
as important only so far as all woHc in geophysics 
might enable us to discover new materials likely to be 
useful in the present war. An account of this woik 
has been published in the scientific magaeine, Qeo^ 
physicii, 6, April, 1941, page 180. 

As a matter of foot Dr. Levine has no more moral 
dttira on the University of Toronto than any other 
of the university’s hundreds of graduates. The total 
number on the staff now working in the Department 
of Physios is seventy-six, practically all univerdty 
graduates: of these only nineteen could be considered 
as having any claim to employment after the euxz^ 
year. Dr. Levine did not at any time belong to the 
permanent classification. 

E. P. BuwfoW} 

Director, 
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SCIENTIFIC BOOKS 


MEDICAL GENETICS 

Medical Genetics. By L. H* Sntdeb. Durham, N, C.: 

Bake Univeraity Press, 130 pp, 1941. $1.50. 

A BIOLOGIST trained in the Harvard School of 
Genetics, incumbent of the first chair of medical 
genetics in the land and chairman of the committee 
of human heredity of the National llescurch Council 
has given to the public the lectures that ho delivered 
to the entire body of medieval students of Duke Uni¬ 
versity, Wake Forest College and the University of 
North Carolina with aid from a grant of the Carnegie 
Corporation. This is well, for as Dr. William C. 
Davison, of Duke University, says in the foreword, 
*‘the knowledge of medical genetics is of practical 
value in the diagnosis and prognosis of disease and 
in the everyday practice of medioine.” 

The book comprises 10 chapters, bibliography and 
index, and is illustrated. The first chapters consider 
“The Study of Human Heredity'^ and “Medico-legal 
Applications” for which the author is especially pre¬ 
pared by bis books, “Principles of Heredity” and 
“Blood Grouping in Clinical and Legal Medicine.” 
The remaining chapters deal each with inheritance of 
defects found in a particular group of organs, witli 
susceptibilities and with cancer. At the outset diffi¬ 
culties in the study of human genetics due to small 
size of families, great length of the generation and 
varied types of genic behavior and genic expressitm 
are referred to; and certain misconceptions regarding 
geneticists and genetics are listed, such as that geneti¬ 
cists believe that all characters are rigidly determined 
by heredity, that a character conditioned by heredity 
can not be altered by environment, that the discovery 
of a genetical factor for a condition renders further 
research in that condition futile, that if a causative 
agent for a disease is discovered heredity factors are 
excluded, that absence of knowledge of action of tlie 
hereditary factor makes “heredity” meaningless. 
“These are all false,” 

The body of the text gives examples of what is 
definitely known about the heredity of certain traits, 
and here it becomes clear that less is known about 
certain grotqc>s of traits than about others. Thua the 
genetic basis of abnormalities of the skin, eyes, skele¬ 
ton and mnseles have been satiafactorily worked out 
in a large number of cases. Alsd this is partly because 
they readily observable and diagnosable, so that 
the landiy history of the abnormality is fairly com¬ 
plete. On the other hand, the inheritance of mental 
4isordets and dhmses of the blood is less fully known. 


The book helps open a new era in the study of 
human genetics by popularizing the recognition of the 
varied types of heredity transmission—dominant, re¬ 
cessive and blending—as well as the varied relations 
and behavior of genes, such as autosomal, sex-linked, 
sex-infiuenced, lethal, epistatic and combined genes, as 
seen in multiple allels and multiple factors. “No 
longer docs the familiar 3:1 ratio cover the major 
portion of the field of heredity.” The difficulty of 
classifying any particular heredity as dominant or 
recessive is increased by the fact of degrees of domi- 
rumce. Thus there are degrees of penetrance of the 
dominant gene such that the proportion of afiected 
individuals in a fraternity or generation may depart 
from expectation. The author recognizes that the 
diilercntiation between a dominant gene with low 
penetrance and a recessive gene is not easy and 
requires large and unbiased Hamples and special 
analytic treatment of them. Again there may be 
degrees of expressivity or degrees of development of 
the dominant trait even when only a single gene is 
involved. For example, hemolytic icterus (blood- 
destroying jaundice) may show symptoms ranging 
from jaundice and chronic anemia to newly regen¬ 
erated red blood cells and somewhat enlarged spleen. 
Again, Von Eeckliaghausen^s disease or neurofibroma¬ 
tosis has a variable expressivity, appearing as cafe- 
au-lait spots, subcutaneous tumors and plexiform 
neuroma. This variation in expressivity may be due 
to environment (e.g., vitamins) j but probably consti¬ 
tutional factors play a part perhaps by the varying 
of the activity of hormones. 

Despite all difficulties attempts must be made, and 
are being made, to work out linkage groups in man’s 
24 ohromosorncB. Apart from sex-linkcd groups little 
progress has been made. The greatest advance has 
been secured in the field of “incomplete sex-linkage.” 
To this and results obtained by the new technique 
Snyder devotes the last and most timely chapter, 
which constitutes the clearest and fullest statement 
extant pf progress in this field. 

While the book is, in general, beyond criticism two 
points occur to the reviewer as not sufficiently empha¬ 
sized. One point is that modern pathology seems to 
be for from appreciating the fact that its categories 
of disease and defect are shown by genetical studies 
to be fax from unitary. Conditions that are consid¬ 
ered under the same name have diverse constitutional 
organic bases. For example, retinitis pigmentosa and 
niicraphfhaltnus are recessive in some families, domi¬ 
nant in others and sex-linked in still others. Myopia 
may have either recessiye or dominant basis. Of can- 
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oers sbnie are stated to depend on dominant, others on 
reoessive factors, and others are affected by multiple 
or modifying factors. 

Finally a point which is not wholly overlooked in 
this book is, however, insufficiently stressed. It is 
that those traits that have a known chemical basis 
have the clearest cut genetics. One of the beat illus¬ 
trations of this conclusion is the blood groups with 
their agglutinogens and agglutinins. Others are 
found in the group of the feeble-minded—some types 
of which are associated with phenyl pyruvic acid ex¬ 
cretions (recessive trait), some with thyroid delicicncy, 
like cretinism and others with storage of phosphutidee 
like amaurotic family idiocy (a recessive). There is 
quite an array of inherited errors of metabolism which 
Garrod emphasized over 30 years ago. Again there 
is the dopa reaction upon which pigmentation of skin, 
hair and retina depend. If two or more pairs of 
genes are actively accelerating melanin forination in 
the skin the full Negro pigmentation is produced. 

The relation between the somatic expression of a 
trait and its chemical basis may be remote. Thus 
hardness of hearing seems to depend on a defect in 
calcium metabolism such as causes abnormal bone for¬ 


mation at the oval window of the inner ear and simul¬ 
taneously in other ports of the temporal bone. In 
this latter case there is reason for concluding that the 
result depends on a dominant factor in an autosome 
which modifies the reaction of the mesenchyme and a 
sex-liuked gene which perhaps affects calcium metabo¬ 
lism. Indeed it seernB probable that in time ciiemical 
errors in the body may throw light upon the chemical 
processes of development. 

The fact that so many mutations have a known 
cheniicnl basis and that development is, indeed, a bio¬ 
chemical process raises the question whether all muta- 
tiond have not and lead us to seek the chemical basis 
of any defect. As the chemical bases of mutations 
are discovered the mutations may well be classified 
as a chemical basis rather than a morphological. 
Thus defects in pigmentation might well be grouped 
together instead of being distributed like albinism 
under ‘The eye’' and skin color under “the akin.” 
However, we are at present far from knowing these 
biodiemical bases, with minor exceptions, and so for 
the 2 >resent the morphological classification employed 
in part by the author is excusable. 

Chas. B. Davenport 


REPORTS 


ANNUAL REVIEW OF ACTIVITIES AT 
FIELD MUSEUM FOR 1941 

Expansion and improvement of exliibits continued 
during 1941, as for some years past, to be the major 
activity of Field Museum of Natural History. Two 
entirely new halls, one in the department of zoology 
and one jointly installed by the departments of an¬ 
thropology nnd geology, were opened, and many ad¬ 
ditions were made to the exhibits in other halls 
throughout all departments. 

The year was noteworthy also for an attendance 
in excess of 1,350,000 visitors; for the continuation of 
collecting and research by expeditions dispatched to 
various fields in North, Central and South America, 
and for the publication on a large scale of the results 
of these expeditions and other scientific research 
activities conducted by the staff of the museum. 

One of the new exliibition halls is the large new 
Hall of Fishes, containing elaborate undersea habitat 
groups, and an extensive series illustrating relation¬ 
ships of the different species. The groups include un¬ 
derwater scenes of the Bahama Islands, the Texas 
Coast and the shores of Maine. The hall was pre¬ 
pared under the supervision of Alfred C. Weed, 
curator of fishes; the hundreds of reproductions of 
fishes were predominantly the work of Staff Taxi¬ 
dermist Leon L, Pray, although other taxidermists 
and artists also contributed. 


The second new ball was 11. N. Higinbotham Hall 
of Gems and Jewels, in which the museum's compre¬ 
hensive collection of precious stones was reinstalled 
in a manner that brings out their full beauty of color, 
luster and brilliance as never before. The most mod¬ 
ern museum techniques and equipment were em¬ 
ployed, including new types of exhibition cases and 
improved fluorescent lighting methods. 

A unique exhibit was installed in the Hall of Egyp¬ 
tian Archaeology through the courtesy of the General 
Electric X-Ray Corporation of Chicago, which con¬ 
tributed the x-ray and mechanical equipment. In 
this exhibit a mummy in its wrappings is shown alter¬ 
nately with the revelation of its skeleton on a fluoro¬ 
scopic screen. Among many other additions and im¬ 
provements to the exhibits are included a habitat 
group showing the inter-tidal algal vegetation of the 
rocky north Atlantic shore. 

Further investigations were made of the prehistoric 
MogoUon Indian culture in New Mexico by the Field 
Museum Archeological Expedition to the Southwest. 
Dr. Paul S. Martin, chief curator of anthropology 
and leader of the expedition, with associated arche¬ 
ologists, and a “labor force” of twelve for the actual 
digging, excavated the ruins of an ancient village 
which had been occupied sometime between 1,200 and 
2,400 years ago. 

Notable additions to the museum's zoological ool- 
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lAotions mre made by the Leon Mandel Galapagos 
Expedition. Scientific personnel included Dr. Wil¬ 
fred H. Osgood, curator of zoology emeritus; Rud- 
yerd Boulton, curator of birds; Loren P. Woods, as¬ 
sistant curator of fishes; Staff Taxidermist Leon L. 
Walters, and Melvin Traylor, associate in ornithol¬ 
ogy. Colin C. Sanborn, curator of mammals, sailed 
to undertake collecting and studies of Peruvian ani¬ 
mals. 

An expedition which has as one of its objects the 
determination of the date at which the Isthmus of 
Panama emerged from the sea was dispatched to 
Central America in November and will continue its 
work in 1942. Paul 0. McGrow, assistant curator of 
paleontology, is in charge. 

Dr. Sharat K. Roy, curator of geology, collected 
invertebrate fossils in New York State. Llewelyn 
Williams, curator of economic botany, sailed in Octo¬ 
ber for a botanical expedition in Venezuela, and will 
continue collecting and researches for about a year. 
Donald Collier, assistant curator of ethnology, left in 
September for five months of archeological research 
in Ecuador. Dr. Francis Drouct, curator of crypto- 
gamic botany, made an extensive collection of the 
cryptogamic plants of California. Dr. Fritz Haas, 
curator of lower invertebrates, collected thousfinds of 
represcjntntive Pacific shore animals in southern Cali¬ 
fornia. A botanical expedition to Guatemala, which 
began work in 1940, was concluded by Paul C. Stand- 
ley, curator of the herbarium, and followed by a new 
expedition to the same country conducted by Dr. 
Julian A. Steyermark, assistant curator. Emmet R. 
Blake, assistant curator of birds, and Melvin A. Tray¬ 
lor, Jr., associate in ornithology, carried out a suc¬ 
cessful ornithological expedition in the southwest. 
Several spe<4mens of one of the earliest large mam¬ 
mals to walk the earth, the rare Coryphodon, and 
many other fossil animals were collected by a paleon¬ 
tological expedition to the West under Bryan Patter¬ 
son, assistant curator of paleontology. Mr. Patterson 
was assisted by James H. Quinn, and others. An 
important mineral collection was assembled by Bryant 
Mather, assistant curator of mineralogy, in various 
eastern states; mammals of the Mount Tancitaro area 
were collected by Frank C. Wonder on an expedition 
to Mexico; Mexican insects were obtained by Henry 
Dybas on a field trip to the Cordoba and Vera Cruz 


regions; and fossil remains of a ground sloth of the 
genus Megalonyx were collected near London Mills, 
Illinois, by Assistant Curator Patterson. 

Besides the approximately 1,350,000 persons who 
visited the museum, many additional hundreds of 
thousands benefited from activities conducted outside 
of the institution's own building, suc4i as the illus¬ 
trated lectures and other programs presented by the 
James Nelson and Anna Louise Raymond Foundation, 
and the traveling exhibits circulated in the schools by 
the N. W. Harris Extension. 

On May 2,1941, Field Museum celebrated the twen¬ 
tieth anniversary of its occupation of the present 
building in Grant Park. Since 1921, more than 
25,000,000 persons have entered this structure. More 
than 5,800,000 others visited the museum during some 
twenty-five years in its old location in Jackson Park. 

For the first tinie in the history of such institutions 
as museums in this country, a federal tax on admission 
charges became effective on October 1. This tax, 
amounting to three cents each on paid admissions, is 
now charged to adults, but in the case of children, 
students, teachers and others to whom the museum is 
of direct educational importance, the museum itself 
is paying the cost in order that full benefits to children 
and to the schools may not be curtailed. 

The library of the museum continued to add to its 
extensive collections of scientific books, which now 
number approximately 124,000 volumes. A new mod¬ 
ernized reading room was prepared for the servicje of 
the public. 

Board man Conover and Howard W. Fenton wore 
elected to fill vacancies on the board of trustees. Trus¬ 
tee Albert W. Harris resigned for personal reasons. 
Two trustees, Brigadier-General Theodore Roosevelt 
and Ensign Joseph Nash Field, were called to active 
service in the U. S. armed services. A number of 
other members of the museum personnel were likewise 
called into various branches of military service and 
the museum will hold their positions open for them 
when they return. Among new appointments to the 
museum staff were Orr Goodson, assistant to the direc¬ 
tor; Donald Collier, assistant curator of ethnology; 
Melvin A. Traylor, Jr., associate in ornithology; 
Elizabeth Best, guide-lecturer in the Raymond Foun¬ 
dation; and John Janecek, illustrator, 

CUFFOBD C. GrBWO 


SPECIAL ARTICLES 


"{*BPSITBNS1N”~A HYPBRTBNSINLIKB 
8UBSTANCB PRODUCBD BY PBPTIC 
DIOBSTION OF PROTEINS 
CsBTAiK findings suggest that the vasoeoastriotor 


imd hypertensive substance 'which originates under 
the influence of renin is a polypeptid.* We were able 

^ J. M. Muflos, E. Braun-Menendes, J. 0. Faaelolo and 
L. P. Leloir, Am. Jour. Ued. get., SOO: 608,1040. 
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to show that a vasooonstriotar and hypertensive sub* 
stance can be produced not only by incubation with 
renin but also by peptic digestion of hyperteneinogen. 

0.5 oc of B standard preparation of hypertensin^ 
ogen® or renin activator^ in hydrochloric acid (pH =2 
to 6) were incubated at 38° for 16 min. with 1 to 2 
mgr of commercial or purified pepsin (Merck) in 0.1 
cc of dest. water. A buffer solution of Tn/5 phosphate 
of pH = 7.2 was added. A vasoconstrictor effect of 
great intensity was observed in the Laewen-Trendelen¬ 
burg preparation of the giant Chilean frog Calypto- 
ccphalus Gayi. We obtained also in cats a very 
remarkable rise of arterial pressure with hyperten- 
sinogen incubated with pepsin and conveniently con¬ 
centrated and purified.^ 

Subsequently we were successful in obtaining a 
vasoconstrictor substance from different proteins 
(casein, fibrin, sernmalbutnin and ovalbumin) incu¬ 
bated with pepsin under conditions identical with 
tho.se described above for hypertensinogen. The vaso¬ 
constrictor effect was always noticeable, though less 
than with pepsin-incubated hypertensinogen or with 
iiypertensinogcn incubated with renin (Fig. 1). 

The physiological and chemi(5ul properties of the 
vasoconstrictor substance produced by incubation of 
proteins with pepsin also resemble those of hyperten- 
sin as described by Houssay: the substance is ther¬ 
mostable, soluble in water and strong alcoholic solu¬ 
tions, insoluble in ether, it dialyzes easily thr<jugh the 
Cellophane membrane, it is precipitated by phospho- 
tungstic but not by trichloroacetic acid. Trypsin de¬ 
stroys the vasoconstrictor substance produced by pep¬ 
sin in a similar way ns hypertensin is destroyed. Oiir 
substance behaved towards hypertensinase^ also in a 
way similar to hypertensin: the substance was, like 
hypertensin, inactivated when mixed with renal ex¬ 
tracts (from pig, human, rat) at a neutral pH. 

It has been shown by Schroeder^ with angiotonin 
(Page) and by our former work® with hypertensin 
that these substances are inactivated by tyrosinase of 
mushrooms. Likewise we found recently that the 
vasoconstrictor substance as derived froni proteins is 
destroyed by tyrosinase. This is in favor of the 
assumption that hypertensin has a phenolic function. 
Other new findings of ours also are in full agreement 

2 E. Braun-Menondez, J. 0. Paaeiolo, L. F. Loloir and 
J. M. Mufioz, iSoc. Argent, Biol,^ 15: 420, 1939. 

8 K. 0. Kohlstttodt, I, H. -T’age and O. M. Helmor, Am, 
Heart Jour.f 18: 618, 1939. 

^ The method of purification was used as describod by 
Braun-Motiendoz for hypertonsiiKmen incubated with 
renin. E. Braun-Menendez, J. C. Pasciolo, L. P. Leloir 
and J. M. Mufioz, Jour, of Phyeiol,, 98: 283, 1940, 

e H. Bohroeder and N. Adams, Jour, of Sxp. Med,, 78; 
681,1941, 

«H. Croxatto and B. Oroxatto, Free, 8oo, Exp, Biol, 
and Med,, 48: 398, 1941. 


With this assumption. Wbereaa so tuany protohos 
when incubated with pepsin generated the vasoeon^ 
strictor juibstance the latter failed to appear when 
gelatin was subjected to incubation with pepsiB. 



Perfusion of Laewen-Trondolonburg preparation of the 
giant Chilean frog with Ringer. Ordinates—number of 
drops per minute. Abscissa—time in minutes. Arrow 
indicatos addition of different solutions. 1. Solution of 
casein (Hammersten, 3%) for 30 min. in HOI (pH = 6.5); 
no vasoconstrictor action. 2. Same but Inculmtod with 
pepsin (Merck-Payr) ; vasoconstrictor action. 3. Hyper- 
tonsinogni in HCl; no action. 4. Solution of pepsin 
(Merck-I*ayr) ; no action* 6. Hyj)ertenainogen incubated 
with pepsin (pH = 4.5); vasoconstrictor action highly 
pronounced and more stable tliau in 2 (pepsin-^saaein). 
6. Pepsin in HCl; no action. 7. Hyportensinogen incu¬ 
bated with pepsin (pH = 0); highly pronounced vasooon- 
Btriction. 8. Purified gelatin (6%) incubated with pop- 
sin; no action. 9, Same but double quantity added; no 
action. 10. Hypertensinogen incubated with renin; pro¬ 
nounced vasoconstrictor action. 

Conclusions: A substance similar to hypertonsm as 
to physiological, physical and chemical properties can 
be derived from hypertensinogen by incubatiMi with 
pepsin. This substance is probably a polypeptid with 
a phenolic function and it is very likely that this 
applies also to hypertensin. The term “pepsitensin” 
seems appropriate for the new substance. 

H. ClMlXATTO 
R , Croxaoto 

LaBORATOBT or PHTSlOtOOY, 

Catholic Univkosity or Chile, 

Santiago, Chile 

IN VITRO CULTIVATION OF THE STREET 
VIRUS OF RABIES 

SucoKBsruL in vitro cultivation of the virus of 
rabies has been reported by Kanazawa (193d and 
1937)'*® employing a medium oonsisting of rabbit 
embryo brain tissue suspended in Tyrode solntio?^ 

1 Kanawiwa, Jap, Jour, Eofp, Ked., 14 1 319,1936. 

*KnnazawB, Jap, Jour, Exp, Had., 16t 1937, ; 
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without seram^ by Wobster and Glow (1936 and 
1937) in a modium consistini^ of mouse and chick 
embxyo brain tisane suspended in serum Tyrode; and 
by Schulte and Williams,® who confirmed the Utter^s 
work. Kanaeawa and Schulte and Williams employed 
a fixed rabbit strain while Webster and Clow employed 
^ree strains originating as follows; one strain from a 
skunk which was passed through six mouse brain 
passages, and two dog brain strains passed through 
eighty-eight and eight mouso brain passages respec- 
lively before initiating cultures. Direct *n vitro cul¬ 
tivation of the street virus of rabies has not been 
reported. 

The source of our infectious material was obtained 
as follows: About three months after a young man 
was bitten by a stray dog on the ring finger of his 
left band, he developed symptoms of rabies and died 
in a typical attack. Examination of the brain showed 
Negri bodies. The brain was jjreserved in 50 per cent, 
glycerine. (This will be designated as strain A.) 

Tile second strain was obtained from a rabid dog 
which was killed after paralysis develoxjcd. Exaruina- 
tion of this brain showed Negri bodies. The brain 
was preserved in 50 per cent, glycerine. (Thin will be 
designated as strain B.) 

Each brain specimen was treated as follows: Sev¬ 
eral pieces of brain were washed four times in 
Ringer’s solution to remove the glycerine and then 
tiie material was ground in a mortar with alnndum. 
A 10 per cent, aqueous suspension was made and cen¬ 
trifuged at 1,200 r.p.m. for ten minutes. The super¬ 
natant fluid was titrated lor infectivity by inoculating 
serial dilutions—0.03 cc intracerebniUy-—into mice, 
and the rest of the su}>ernatunt fluid was employed 
for culture. The infectivity of strain A was 10 
killing mice after 14 days and Negi'i bodies were dem¬ 
onstrated in the brain (Sellard’s stain). 

Strain B was infectious in a dilution of 10 killing 
mice in 9 to 12 days, with the presence of Negri bodies 
in the brain. 

The medium employed for culture was essentially 
the same as lias previously been described*** ® for tlie 
cultivation of the virus of fowl plague, vaccinia and 
m^Bles. Three eo of Tyrode solution and 0.5 cc of 
unflltered monkey serum was placed in a 50 ec Erlen- 
meyer flask. To this was added four drops of a ten- 
day chiek embryo eeU suspension prepared with the 
Pisher preas, and 1 cc of virus material and three 
drops of chicken plasma. The contents of the flask 

«Webster and dow, Scixncx, 84: 487, 1936. 

* Webster and Ok>w, Jour* jffep* Med., 66; 125, 1937. 

^ Bruits and Williams, Proo. Ssop. Biol, and Mec?., 
37: 872,1937. 

« Bee, JWol,, J25: 603, 1937. 

^ Plats, <?. Sqc* Bhl, 125: 719, 1937. 


40 MS4., ?ar&, 119: 598, 1938. 

^ fternatidnal Congress of Microbiology, 
a||;6> p. 358,1940. 


were gently shaken and stoppered with a rubber stop¬ 
per. Cultures were maintained at 37° C. for three to 
four days. 

After twenty-four hours the plasma clot was found 
floating on the surface of the liquid medium. Sections 
made of the clot show proliferating cells, in contrast 
to the non-proliferating cells whicli exist in a sus¬ 
pended cell medium. One of us®*^ had jjreviously 
shown that the virus of fowl plague and the virus of 
vaccinia grow much better in the presence of prolifer¬ 
ating cells than they do in the presence of suspended 
cells. The experiments of Feller, Enders and Weller^® 
bi‘ar on this observation. 

Transplants are made by grinding the entire culture 
in a grinder with alundum and transferring 1 cc of 
the supernatant material t<i a new flask of media. 
Strain A was maintained through eleven transplants 
while Strain B was maintained through nine trans¬ 
plants. 

During the course of these experiments, various 
transplants were inoculated intracorebrally into mice 
to determine the jjre.sence of virus. With strain A, 
iiiit^e died in from seven to eleven days, showing the 
presence of Negri bodies in the brain. The brain of 
a mouse that died after the inoculation with the eighth 
transplant (strain A) was titrated for infectivity. A 
dilution of 10 killed mice in eight days and the 
brains were Negri positive. 

Titration of tlie clot of the eleventh transplant 
(strain A) killed mice in a dilution of 10 ® in eight 
and eleven days, but no Negri bodies were found. In 
a dilution of 10 ®, mice died in nine and eleven days 
and Negri bodies w'ere demonstrated in the brains. 
The mice that died after inoculation with the lower 
dilutions were also Negri positive. 

Titrations of the clot of strain B killed mice in 
twelve days in a dilution of 10”® and the brains were 
Negri positive. Other mice inoculated with this dilu¬ 
tion showed tremors on the thirteenth day and Negri 
bodies were demonstrated in the brain. Mice inocu¬ 
lated with lower dilutions, that died or were sacrificed 
when tremors were present, also showed Negri bodies 
in the brain. Wliile strain B was infectious for mice 
in a dilution of 10”®, this strain was not as virulent 
for mice as strain A. 

We failed to cultivate the virus, from another dog 
brain. 

The street virus of rabies has been cultivated 
directly from the brain of a human case of rabies as 
well as from the bi’ain of a rabid dog. The virus has 
been successfully cultivated through eleven and nine 
transplants respectively. The method of culture em- 
plo 3 ^^ consists of whole chick embryo tissue instead 
of embryo brain tissue alone, as has hitherto been 
Enders and Weller, Jour. A’arp, Med., 72: 867, 

19^4 
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used. The ^^floating clot" method has the advantage 
of pi*oviding a large mass of proliferating cells, which 
provide a great yield of virus. In view of this, cxperi* 
ments are being performed to deterjnine whether these 
cultures can be employed as a vaccine. 

Hahrt Plotz 
Reginald Reagan 

AttMY Medical School, 

Washington, I). C. 

MECHANISM OF P-AMIN0BEN20IC ACID 

ACTION AND THE PARALLEL EFFECTS 
OF ETHYL CARBAMATE (URETHANE)* 

In seeking a theoretical basis for the bacteriostatic 
effects of sulfanilamide, Woods and Fildes^ ’^ first 
postulated that the drug competed with a struc¬ 
turally related molecule, para aminobenzoic acid 
(PAB), wlutdi was thereby presumed to occupy some 
essential role in the normal growth and metabolism of 
micro-organisms. The latter compound thus has a 
dual interest; as a possible intermediary in ordinary 
metabolism and as a possible site of Bulfanilamide 
inhibitions. Numerous investigations seem to have 
provided evidence supporting both aspects of the 
original hypothesis, and to have greatly extended the 
biological significance of PAB. 

It now appears widely accepted that PAB is not 
only a naturaUy occurring "essential metabolite,but 
an anti-sulfanilamide or a growth factor for diverse 
organisms, including chicks,^ dermatophytes^ and even 
autotrophic plants, e.g,^ diatoms.® The same com | 
pound is thought to be concerned in lactation’’^ and 
pigmentation of hair.* Its anti-sulfanilamide elTccff| 
on the growth of bacteria have been demonstrated i f 
vivo^ as well as in vitro Doubt has been expressoc J 
however, that this anti-sulfanilamide effect is in ti^e 
nature of a competitive action of the two molecules fdr 
the same receptor in tho organism, since 1 molecule df 
PAB may antagonize 23,000 molecules of sulfanil¬ 
amide. Before the above-mentioned interpretatioi^s 
become too deeply entrenched in the scientific litera¬ 
ture and thought as fully correct, an alternative ex¬ 
planation for the mode of sulfanilamide action, us 
well as the stimulatory effects of PAB, should be coh- 
sidered. 

Recent experiments in this laboratory have sho^vn 

* The studies in this laboratory have been aided, in 
part, by a grant from the Penrose Fund of the Amer¬ 
ican Philosophical Society. 

1 D. D. Woods and P. Fildes, Vhem, Ind., 59 : 133, 1940. 

2 D. D. Woods, BriU Jour. Exp, Path., 21 ; 74-90, 1940, 

s 8. D. Kubbo and J. M, Gillofipie, Nature, 146: 838, 

1940. 

* 8. Ansbacher, Science, 93 : 164,1941. 

« N. 8. Diniond, Science, 94: 420, 1941. 

Wiedling, SancNCB, 94: 389, 1941, 

7B, Sur^ Science, 94; 167, 1941. 

»G, M. Iindlay, Brit, Jour, Exp, Path,, 21: 356, 1940: 
F. B, Selbit, ihil, 21; 90, 1940. 


that ethyl earbamate (urethane) as teell as PAB may 
exert antt-Bulfamlamide effects on luminous bacteria. 
The results are more striking in relation to lumines¬ 
cence than to growth, although both are influenced. 
The structural similarities between the molecules of 
urethane and sulfanilamide are so remote as to rule 
out competitive action, and urethane could hardly be 
considered an "essential metabolite." It is a familiar 
principle, however, that narcotics and, indeed, poisons 
of many sorts, have stimulatory effects in low, and 
inhibitory effects in high concentration. All three of 
the above compounds—urethane, PAB and sulfanil¬ 
amide—act in the manner of narcotics on luminous 
bacteria, stimulating growth and luminescence in low, 
while inhibiting in high concentrations. 

Further evidence of the fundamentally narcotic 
action of PAB, sulfanilamide and urethane, quite 
apart from growing cultures, is found in their effects 
on washed ceil suspensions. The intensity of lumines¬ 
cence is readily and reversibly reduced on the addition 
of any one of these or a host of other imrootics. Ex¬ 
periments with the luminescent luciferin-luciferase 
system, which can not be extracted yet from bacteria 
but can be obtained in purified preparations from 
Cypridina^ have shown that the velocity constant of 
the reaction in vitro is retarded by urethane, PAB, 
sulfanilamide, sulfapyridine and sulfathiazol. The 
action is reversible and clearly on the enzynie, lucifer¬ 
ase. Over a wide range it is independent of the sub¬ 
strate (lueiferin) concentration.^® Thus, the inhibi¬ 
tory effects of PAB, urethane and suLfonamides 
appear to be definitely related to those of narcotics 
in general. Recent work with liydrostatic pressure 
and temperature^^ has opened a new approach to the 
study of the basic mechanism involved. 

The stimulatory action of narcotics in low concen¬ 
tration is not easy to explain. In the present connec¬ 
tion, the point to be emphasized is that the stimulatory 
effects of one narcotic may antagonize or completely 
overcome the inhibitory effects of another that is 
simultaneously present. If tlie inhibitant is sulfanil¬ 
amide, the antagonist is naturally looked upon aa 
"anti-sulfanilamide.” The anti-sulfanilamide action 
of both urethane and PAB might well belong in this 
category. The molecular structure of the antagonistio 
narcotics need not be closely related, as would be re¬ 
quired for competitive inhibition in the physico¬ 
chemical sense. The action of urethane and of nem¬ 
butal in preventing death from sulfonamide over- 
dosage of animals^* lends support to the view ei- 

oE. N. Harvenr, Erg, d. Eneymforseh,, 4: 365, 1936 J 
B. S. Anderson, Jour, Cell, Comp, Physiol,, 8: 251, 1936. 

F. H. Johnson and A. M. Chase, ibid., in press. 

II F. H. Johnson, D. E. S. Brown and X). A. Korsland, 
to be published in the near future. 

laB. K. Bichards, Jour, JLab. Clin, Med,, 26: 1266. 
1941. 
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prensed above^ although iict possible significance in 
relation to the mechanism of solfanilamide and PAB 
effects has apparently been overlooked. Other ex¬ 
amples of antagonisms among narcotics could be 
cited. The whole problem needs further study. 

In summary, both the stimulatory and inhibitory 
effects of PAB and sulfanilamide, as well as urethane, 
appear to be fundamentally related to the general 
problem of narcotic action, which does not necessarily 


involve a structural similarity between the moleoales 
of the inhibitor and an intermediary of normal meta¬ 
bolism in the cell. This interpretation has some inter¬ 
esting implications with respect to the various effects 
of PAB in different organisms referred to above. 
Further study from the point of view discussed would 
appear justified on the basis of the evidence at hand. 

Frakk H. Johnson 

Princkton UNIVKRSII'Y 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A HEAD HOLDER FOR INTRACRANIAL 
OPERATIONS ON THE MONKEY 

The advantages of fixation of the head, apparent 
to any one undertaking intracranial operative pro¬ 
cedures in experimental animals, are readily secured 
in carnivores by use of the Czermak type head holder. 
Adaptation of the Czermak holder for employment 
with monkeys has not proved satisfactory in our 
hands, and we have thought it worth while briefly to 
describe the apparatus devised for that purpose in 
this laboratory. 

The essential instrument is the head holder (A) in¬ 
vented some years ago by Dr. A, R. Buchanan for use 
with the Horsley-Clarke machine on guinea pigs (Fig. 
1). This consists of a cylindrical cross-bar (1) and 
two side arms (2) which slide onto the hnr and can be 
tightened in place by set screws (3). The cross-bar is 
slotted and an interlocking piece fitted on the interior 
of the base of each arm, in order that the arms be 
aligned in the same plane. When cmploj^ed with the 
stereotaxic instrument on the guinea pig, the Bu¬ 
chanan holder is applied by approximating the two 
arms until the shaped pins (4) fit into the meatuses. 
Finally the ear bars of the Horsley-Clarke machine 
are seated in the openings (5). When the Buchanan 
holder is used to fix a monkey's head, the car plugs 
(D) are firmly inserted into the meatuses; these are 
the short, straight plugs described by Harrison.^ The 
side arms are then approximated until the shaped pins 
are solidly set in the open ends of the ear plugs, and 
the arms held in place by tightening the set screws. 
Dorso-ventral rotation of the animal's head is pre¬ 
vented by introducing into the opened mouth a 
straight bar covered with rubber tubing (E), and 
making this fast on the side arms by the use of two 
common right angle clamps (C), as illustrated in the 
lower figure. 

As shown by the sketch of the apparatus set up for 
operation, the Buchanan holder can be attached to a 
vertical bar (F), arising from the table, and adjusted 
to a convenient height by any suitable clamp. We 
have employed a universal damp (6) to allow tilt- 

if. Harrison, Aroft. Neurol Peychiat, 40: 568, 1938. 


ing to either side. For approaches through the con¬ 
vexity of the calvarium no further fixation of the head 
is needed. In lateral approaches involving exposures 
down to the zygoma, the distal part of the side arm 
forms an inconvenient bulge beneath the drajMJS. 







This might be obviated by constructing a side arm 
containing a right angle or one made so that it would 
lie flush with the oar. 

For approach to the posterior fossa through the 
enlarged foramen magnum, we have found it neces¬ 
sary further to stabilize the head to prevent its dorsi- 
fiexion. For this purpose a simple nose piece (B) 
was contrived, the cross-bar of which, covered with 
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rubber tubing, fits across the nose immediately be^ 
low the eyes. As demonstrated in the figure, the 
nose piece can be mounted from the vertical rod (F) 
by means of two straight bars (H) and three right 
angle clamps (C). For the posterior approach the 
Buchanan holder is turned in the universal clamp 
until the side arms of the holder are almost vortical, 
in order to obtain proper exposure of the operative 
site. The nose piece (B) can then be adjusted. 

The Buchanan holder in the size shown accouuno- 
dates monkeys weighing up to 4 kilograms and, used 
without ear plugs, is also satisfactory for guinea pigs. 
In neither the monkey nor the guinea pig does the 
apparatus rupture the tympanic membrane or do ap¬ 
parent injury to the external ear. 

Lindsay E. Beaton* 

H, W. Magoun 

iNSTiTui’E or Neurology, 

Northwestern Univkrbitt Medical School 

SODIUM DIPHENYLHYDANTOINATE AND 
EXPERIMENTAL EPILEPSY 

Bodtum diphenylhydantoinato is a drug introduced 
by Putnam and Merritt in clinical practice for treat¬ 
ment of epileptic seizures on account of their par¬ 
ticularly efficient anti-convulsant action with the least 
hypnotic effect. Primarily such results were obtained 
on cats with convulsions induced by electritml stimu¬ 
lation of the cerebral cortex.^ Clinical investigations 
were performed later.* 

In this article arc discussed experiments performed 
in our laboratory with sodium dipbenylhydantoinate 
in an experimental epileptiform seizure of the frog 
induced by quick cooling of the spinal cord. The 
results reported are a resume of a more detailed paper 
in preparation.^ The technic employed was recently 
reported^'® and now is usual in our laboratory. For 
the Brazilian frog {L, oc.ellaius) cooling of the isolated 
spinal cord of the preparation to a temperature below 
8® C. produces an epileptiform seizure which lasts 20 
to 40 seconds. For the American and European frog 
the cooling must be below 0° C. 

The anti-convulsant action has been studied inject¬ 
ing sodium diphcnylhydantoinate solution in the ab¬ 
dominal lymphatic sac before the isolated spinal cord 
preparations were started. The doses employed 
varied from 0.05-0.90 grams per kilogram of body 
weight. Doses from 0,05-0.09 grams did not avoid 
the production of the attacks, but sometimes they 

» Medical fellow of the National Research Conncil. 

' J. T, Putnam and H. H. Merritt, Science, 86; 525, 
1937. 

2 H. H, Merritt and J. T. Putnam, AreK Ngut. Psych., 
42; 1063-1068, 1939. 

8 H. Moussatcb4, Bev. Bras, Biol.f in press. 

^ M. Ozorio de Almeida, C, 5. 800 . Bioh^ 116: 78, 1933* 

c M. Ozorio de Almeida, H. Moussatch4 and M. V. 1^, 
Bm. Bras. Biol., 2: 179-194, 1941, 


were less severe. Doses greater 0.10 grams 
kdogram eommence to hinder the produorion of the 
convulsions and 0.15 grams prevent the epileptiform 
seizure in nearly all the frogs injected. This anti* 
convulsant effect was observed with no hypnotie effect, 
the frog jumping quite well in the laboratory. When 
the medulla was sectioned and the isolated spinal cord 
prepared, the flexor reflexes of the legs were as in 
the normal preparations. Such anti-convulsant aetion 
is still observed after 2 days elapse between the in¬ 
jection of the sodium diphenylbydantoinate and the 
cooling of the spinal cord. Hypnotic effects were 
obtained only with doses superior to 0,20 grams per 
kilogram. The lethal dose has not been determined, 
being superior to 0.90 grams. 

Sodium diphcnylhydantoinate nets on the spinal 
cord of the frog, liindering the epileptiform seizures 
induced by quick cooling with no hypnotic effects and 
disturbances of the spinal reflexes. 

H. MoussATOirf: 

Physiological Laboratory, 

Institute Oswaldo Cruz, 

Hio m Janeiro, Brazil 
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IMMUNITY IN VIRUS INFECTIONS^ 

By THOMAS M. RIVERS, M.D. 

HOSPITAL OF THE ROCKEFELLER INSTITUTE FOE HEDICAL BESEARCtt 


Foe many years it has beeu recognized that one at¬ 
tack of certain diseases, now classified as virus mala¬ 
dies, induces an enduring immunity. Because of this 
fact and since many workers believed that viruses are 
radically different from other types of infectious 
agents, there arose in some quarters the idea that im¬ 
munological and serological phenomena in the virus 
field diifer from those in other fields of infection. 
This was an erroneous idea because the basic prin¬ 
ciples underlying serolofical and immunological phe¬ 
nomena in oU fields of biology are identical. These 

on Septembsr 26, X041, as part of a sym- 
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principles, however, may evidence themselves in differ¬ 
ent maimers in the various fields, and the techniques 
of studying the phenomena associated with them in 
different fields frequently vary because of the nature 
and mode of action of the infecting agents. It will be 
impossible to discuss at this time ail the different phe¬ 
nomena and peculiarities associated with immunity in 
the numerous virus diseases. Therefore, a few general 
remarks will be made, following which immunological 
and serological phenomena associated with vaccinia 
will he disonased in detail. 

Immunity is resistance to infection or injury and is 
demonstrable only in a living host, Siudi resistance 
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may be natural or acquired. The acquired form may 
be aBBociated with certain serological phenomena, for 
example, complement fixation, agglutination, precipi¬ 
tation and neutralization. It must be remembered, 
however, that these phenomena, while interesting, may 
not be directly responsible for the immune state of a 
host. 

One of the nutst striking immunological phenomena 
in the virus field is the complete and enduring im¬ 
munity that follows many of the diseases in this cate¬ 
gory. It is so striking that there was a tendency at 
one time to make generalizations to the effect that all 
virus disease.s are followed by a lasting immunity. 
Now we know Uiat this is not true. While smallpox, 
chicken pox, measles and yellow fever are followed by 
a protracted immunity, other virus diaea.ses, c.//., influ¬ 
enza and common colds, produce protection short 
duration. An awareness of the difference in the dura¬ 
tion of immunity following different vims diseases im¬ 
mediately raises the question as to why some of them 
induce a lasting imnumity and others do not. .Many 
workers in this field believe that a life-long immunity 
to a second attueJk of a virus disease is due to a per¬ 
sistence of the virus in the recovered host. Inasmuch 
as circulating antibodies against yellow fever virus 
have been found in o recovered host for as long as fifty 
years after an attack of the disease during which time 
no further contact with the active agent has occurred, 
the statement just made about persistence of virus is 
particularly applicable to yellow fever. Such a per¬ 
sistence does not mean that an immune individual is| 
capable of spreading disease, because it is most likely'., 
that tJie virus is stored in some remote part of the- 
body within living cells where it can not come in con-| 
tact with circulating antibodies and from which point[ 
it can not, for one reason or another, reach the outside! 
world. 

A statement to the effect that an infectious agent, 
can persist for so long a time in a host in the presence 
of neutralizing antibodies seems to shock some work¬ 
ers. There is nothing strange about the situation if 
one realizes that viruses multiply and carry on all their 
activities within living cells. Furthermore, while situ¬ 
ated intracellularly the active agents can not be at¬ 
tacked by antibodies. Consequently, if a virus and its, 
host cells multiply at approximately the same rate and 
if the host cells are not destroyed by the virus, the two 
c&n live together happily year after year without the 
infecting agent ever being subjected to the action of 
humoral antibodies. There is ample experimental evi- 
4lence to show that such a state of affairs can and does 
lexist under certain conditions. 

Thus, following certain vims diseases the prolonged 
(or enduring immunity is probably due to a long-term 
nojourn of the virus in the host or its persistence 
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throughout the host^s life. From such a statement one 
might infer that the reason for the absence of an en¬ 
during immunity following attacks of certain virus 
diseases is due to the fact that the inciting agents of 
these maladies are not capable of permanently estab¬ 
lishing themselves in an infected host or that they do 
not persist long enough in a host to bring about a pro¬ 
found immunity. Why the virus can not permanently 
establish itself in some diseases is not known. Per¬ 
haps the type of tissues involved is responsible. For 
example, it is possible that in the ease of the common 
cold and influenza the viruses attack superficial tissues, 
establish themselves in such tissues and would lead to 
an enduring immunity if these tissues were not them¬ 
selves temporary. In other words, the superficial cells 
lining the respiratory tract are being thrown off at 
regular intervals to be replaced by new cells from 
deeper layers and do not provide a permanent abode 
for viruses. 

This explanation for the persistence and lack of 
persistence of immunity to certain virus diseases may 
not cover the field completely, and doubtless some 
workers will object to it. On the other hand, there 
are good reasons for believing that the conditions de¬ 
scribed play a part in the picture. In any event, it is 
well known that a plant once infected with a virus, 
although it may later assmne a fairly noruial appear¬ 
ance, still carries the virus and is refractory to rein¬ 
fection. Moreover, Kunkel has shown that one virus 
disease of plants can be cured by treatment at a tem¬ 
perature which inactivates the virus without injuiy to 
the plants and that the (Mired plants return to a state 
of susceptibility to infection. 

What has been said about the persistence of im¬ 
munity following attacks of virus diseases has a bear¬ 
ing on the produel ion of immunity by means of vac¬ 
cines. At tlie beginning of the virus era it was not 
unusual to hear that a protection could not be induced 
except by the use of vaccines containing active viruses. 
While it is true that immunity against many virus 
diseases has not been induced except by the use of 
active agents, it has been possible in the case of others, 
e.^., equine encephalomyelitis, rabies and influenza, to 
produce an appreciable amount of protection by 
means of inactive agents, provided sufficient quantities 
of them are used. If enduring immunity is due to 
persistence of virus in a host, then one would not 
expect inactive viruses to produce a prolonged immu¬ 
nity because of their inability to establish themselves 
and continue to multiply. This appears to be the 
case, because whenever inactive viruses arc used it is 
recommended that vaccinations be repeated at stated 
intervals. 

The fact that viruses multiply within living suscep¬ 
tible cells and can not be attacked by antibodies while 
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withm BUoh cells has a bearing on serotherapy of virus 
diseases. It is generally believed that once a virus has 
invaded a host and has manifested itself by signs and 
symptoms of illness, it is too late to modify materially 
the course of the disease by the therapeutic adminis¬ 
tration of immune serurii. This belief has arisen as 
the result of many negative reports regarding the 
value of iiuTuune serum in the treatment of virus mala¬ 
dies. If the belief is justified, and it undoubtedly is in 
the case of many virus diseases, one has to seek for an 
adequate explanation of such findings further than the 
fact that viruses multiply in cells and can not be at¬ 
tacked by antibodies while so situated. In order to 
account completely for the negative findings regarding 
serum therapy, it is necessary to assume that all the 
cells that are going to be infected in a particular host 
by a virus have been infected by the time signs and 
symptoms of illness become evident. This assumption 
is .substantiated by a considerable amount of experi¬ 
mental work. Fite and Webster have shown that after 
instillatit)n of louping ill virus in the noses of mice 
the active agent is present in the brain four days be¬ 
fore the animals evidence signs and symptoms of ill¬ 
ness. GalloAvay and Perdrau found that al ter instilla¬ 
tion of louping ill virus in the noses of monkeys the 
active agent was well distributed tliroughout the cen¬ 
tral nervous system several days before the animals 
showed signs of sickness. Hurst instilled equine en¬ 
cephalomyelitis virus into the noses of moiikeys, sacri¬ 
ficed them at dilTerent times after inoculation, tested 
various parts of their central nervous systems for the 
presence of virus, and correlated his findings with 
clinical observations made on the monkeys before they 
were killed. According to him, all parts of the central 
nervous system except the cord contained virus within 
thirty hours after onset of fever, and several hours 
later, at the time of onset of nervous symptoms, even 
the lumbar cord was infectious. Webster and Clow 
dropped the virus of the St. Tjouis type of encephalitis 
into the noses of mice, sacrificed some at different 
times in order to test for the i^resence of virus in va¬ 
rious parts of the brain and cord, killed others to 
determine the time of appearance and progression of 
lesions, and allowed others to sicken and die in order 
to determine the time of onset of clinical signs and 
symptoms. The data obtained in this manner clearly 
showed that virus was present in tissues twenty-four 
to forty-eight hours before the appearance of iesiims 
detectable by means of the microscope and that all 
parts of the brain and cord contained large amounts 
of virus before the animals became ill. Faber and 
Gebhardt conducted similar experiments with monkeys 
that had been infected by means of intranasal instil¬ 
lation of poliomyelitis virus. Their findings indicated 


that by the fifth, sixth or seventh day after inocula¬ 
tion, at which time only an occasional rise of tempera¬ 
ture or tremor and hyperesthesia were present, and 
before paralysis had occurred, virus was distributed 
throughout the central nervous system. 

Following the general remarks about immunity in 
virus diseases, it seems advisable to discuss in detail 
certain immunological and serological phenomena as¬ 
sociated with vaccinia. It is generally accepted that a 
successful vaccination against smallpox in which ac¬ 
tive vaccine virus is used results in a satisfactory im¬ 
munity which endures for a varying period of time, 
t.c., from several years to a lifetime. Many attempts 
have been made to obtain satisfactory immunity both 
in lower animal.s and in human beings by means of in¬ 
active vaccine virus.While a low-grade protection can 
be obtained in this manner in lower animals, provided 
large amounts of inactivated vaccine virus are tised, 
no definite evidence ns yet has been brought to indicate 
that any of the inactivated vaccines employed are of 
real value in the protection of human beings against 
smallpox. 

In some virus diseases, the only humoral antibody 
that has been demonstrated is one which neutralizes 
the inciting agents, ns is the case in poliomyelitis. In 
other virus diseases, for example, in Shope^s papil¬ 
loma of rabbits, complement-fixing and neutralizing 
antibodies luive been demonstrated, and apparently 
they are identical, reacting to a single antigen, the 
virus, in different ways under different conditions. In 
still other virus diseases, for example, in infectious 
myxomatosis of rabbits and vaccinia, there appears to 
be a multiplicity of antigens and antibodies. In fact, 
the serological studies of vaccinia and infectious myxo¬ 
matosis of rabbits have gradually made it obvious that 
many of the phenomena observed in other types of in¬ 
fectious diseases are also observed in the virus field. 
Moreover, methods used for investigating these phe¬ 
nomena in the virus field are in many instances iden¬ 
tical with or similar to those employed in other bio¬ 
logical fields. 

Sternberg in 1892 demonstrated that the serum of 
an animal recovered from vaccinia possesses the prop¬ 
erty of neutralizing the activity of the virus. In 1899 
B^cl^re, Chambon and Menard confirmed and extended 
Sternberg^s observations. In addition to this, they 
showed that sera of human beings and monkeys con¬ 
valescent from variola possess neutralizing antibodies 
for vaccine virus. The first definite demonstration 
that flocculation occurs in a mixture of vaccinia-im- 
' mune serum and vaccine virus was made in 1904 by 
Freyer. In 1906 Jobling demonstrated that comple¬ 
ment is fixed in the presence of a rnixtiirc of vaccine 
virus and serum from calves convalescent from vac- 
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eUua. Paschen reported in 1913 that elementary 
bodies of vaccinia are specifically agglutinated by vac¬ 
cinia-immune serum. 

In 1925 Gordon in a Medical Research Council Re¬ 
port presented the results of his extensive study of 
the antibodies found in vaccinia- and variola-innnune 
sera, lie again took up the question of complement 
fixation and definitely showed that the viruses of vac¬ 
cinia jmd variola specifically fix comploincnt in the 
presence of homologous antisera. lie also showed 
that vaccine virus fixes complement in the presence of 
variola-immune serum and vice versa —phenomena in¬ 
dicating the antigenic similarity or identity of the 
viruses. This work has been fully confirmed by 
Parker and Muckenfuss and by Craigie and Wishart. 
Furthermore, Gordon found that a flocculation occurs 
in mixtures of vnccinia-ininiune serum and vaccine 
virus, and showed that the reaction is specific in that 
vaccinia-immune serum flocculates only in the presence 
of vaccine virus or smallpox virus. He spoke of the 
reaction as an agglutination; but as will be pointed 
out presently this was a mistake, because the floccula¬ 
tion was undoubtedly due to two phenomena, vis., a 
precipitation of soluble substances and an agglutina¬ 
tion of elementary bodies. Indeed, some of the tabu¬ 
lated results of his experiments should have indicated 
to him that a .soluble substance separable from the 
virus was playing a part in the complement-fixation 
reactions as well as in the flocculation tests. 

In 1929 Burgess, Craigie and Tulloch described in a 
Medical Research Council Report the results of their 
work on the vaccinia-variola flocculation teat in which 
they were able to confirm most of Gordon’s observa¬ 
tions. In 1931 another report by Craigie and Tulloch 
on tlie same matter extended their previous observa¬ 
tions. Ledingham, in 1932, using specially prepared 
elementary bodies of vaccinia, showed by means of the 
hanging drop method a specific agglutination of the 
bodies in the presence of vaccinia-innnune scrum. In 
1932 Tulloch reported that in ordinary preparations 
of vaccine virus there is present a soluble fraction, 
separable from the virus itself, which gives a pre¬ 
cipitin reaction when mixed with immune serum. 
Shortly after this report, Craigie confirmed Tullooh^g 
observation and stated that the flocculation test de¬ 
scribed by Gordon with crude vims suspensions in¬ 
volved both a precipitin and an agglutination reaction, 
the precipitin reaction being caused by a soluble sub¬ 
stance separable from the virus, while the agglutina¬ 
tion reaction represented an aggregation of elemen¬ 
tary bodies. In 3934 Craigie and Wisbart reported 
that the soluble fraction is made up of two compo¬ 
nents; one, designated as L, is labile and no longer 
active after being heated at 5G° C; the other, called S, 
is stable at 05° C. Craigie and Wishart later stated 


that L and S are probably not separate entitios bat 
form an LS comply. Inasmuch as the stable sab- 
stance gives a Moliseh reaction, Craigie, Smith and 
Ch^en at one time believed it to be a polysaooharide 
derived from the virus. Parker and I have confirmed 
most of Craigie’s observations, but do not agree with 
him that the stable substance (S) is a polysaccharide; 
it is a protein with particular properties. Moreover, 
Parker later showed that under certain conditions L 
and S arc separable and are not always united in an 
LS complex. Recently, in 1938, Craigie and Wishart 
stated that they now believe the LS complex to bo 
capable upon storage of breaking up into its separate 
components L and S. 

At this stage of our knowledge there appeared to 
be in vaccinia-immune scrum antibodies capable of 
doing the following things: neutralize virus; aggluti¬ 
nate elementary bodies; fix complement; and precipi¬ 
tate specific substances which had been separated from 
the virus, The agglutination of elementary bodies 
may take place because of the reaction between the 
soluble substances, L and S, adsorbed on their sur¬ 
faces, and the L and S antibodies. On the other hand, 
Craigie believes that there is in addition to the L and 
S substances adsorbed on elementary bodies, another 
agglutinogen, X, which gives rise to X agglutinins. 
The antibodies that fix complement and produce the 
precipitin and agglutination reactions ore likely to be 
the same, merely exhibiting their activity in different 
ways when they cause agglutination, complement fixa¬ 
tion and precipitation. There is reason to believe 
ttiat neutralizing antibodies are different from the 
others, because, as Parker has shown, an animal im¬ 
munized with purified S is not immune to vaccine 
virus nor does its serum neutralize more than a mini¬ 
mal amount of virus in spite of the fact that it causes 
the other reactions that S antibodies should. More¬ 
over, it is easy by adsorption to remove from vaccinia- 
immune serum L and S antibodies and with feome diffi¬ 
culty the agglutinins also without diminishing the 
neutralizing titer of the serum. 

Several years ago Dr. Sruadel and I undertook fur¬ 
ther investigations of the LS complex spoken of by 
Craigie. In addition to this, We also endeavored to 
obtain more information regarding the existence of 
unrecognized antigens in vaccine virus. The first 
thing we did was to extract washed elementary bodies 
of vaccinia with N/20 NaOH at 50° C. for a short 
time and then quickly neutralize the material. This 
extraction yielded a nuoleoprotein which gave a pM- 
cipitin reaction with unadsorbed vaccima-imtnune 
serum. Such a serum from which all the L and S 
antibodies had been removed by adsorption stiU pos^ 
sessed its full ability to precipitate in the presence 
of the nuoleoprotein antigen extracted from the el^ 





Ill 


SCIElfCE 


^fAmrJucr 80,1642 

mentary bcwities. Izmsmu(5h as Smadel, Dubos and 
Lavin have shown that S is not a nuclooprotein and 
in view of the results of adsorption just described, 
it is obvious that S and the nucleoprotein t=ixtraeted 
from elementary bodies are distinct antigenic entities. 

We next investigated the relation of the nucleopro¬ 
tein antigen to Graigie’s X agglutinogen and an anti¬ 
gen which produces neutralizing antibodies. Accord¬ 
ing to Craigie, the X agglutinins are the antibodies 
left in a vaccinia-immune serum following adsorption 
with L and S. Such a serum adsorbed with the nucleo- 
protein antigen removed some of Cruigic^s X agglu¬ 
tinins but not all of them. Consequently, we believe 
that Criiigie’s X agglutinins ure produced as a reaction 
in part to the nucleoprotein extractable from elemen¬ 
tary bodies and in part to some other antigen or anti¬ 
gens of the virus. In other words, Craigie^s X ag¬ 
glutinogen is not a single substance. Serum adsorbed 
to remove all L and S and all nucleoprotein antibodies 
still possesses full neutralizing value. Thus, it is ob¬ 
vious that the extractable iiudeoprotciii antigen is not 
responsible for the production of neutralizing anti¬ 
bodies. 

By the proper means L or S antiserum can be ob¬ 
tained. When either of these sera is mixed with a 
fresh filtrate from the skin of a rabbit infected with 
vaccine virus, both L and S arc removed. Because of 
this fact Craigie stated that the two eubsUuices L and 
S probably do not occur separately but as an LS 
complex. On one occasion, however, Parker obtained 
a dermal nitrate in which he thought that L and S 
occurred scparatelj'^ in that one could be removed 
completely without the entire removal of the other 
component, Craigie also was able on one occasion 
to confirm this finding of Parker, Nevertheless, the 
original findings of Craigie are the ones usually en¬ 
countered. Inasmuch as questions about the identity 
of L and S were still open, Dr, Smadel and I for sev¬ 
eral years have been pursuing the matter. 

Fresh virus-free filtrate from vaccinia-infected skin 
of rabbits contains both L and S. When heated at 
56° C., L no longer is precipitated in the presence 
d£ its antiserum; however, it inhibits L antibodies so 
that when unheated L is added to tbe mixture no pre¬ 
cipitate occurs. When heated dermal filtrate is treated 
with dilute alkali and heat for a short time and then 
neutralized, it neither inhibits L antibodies nor does 
it precipitate in the presence of S antibodies; but a 
filtrate treated in such a maimer inhibits S antibodies. 
If the iUtrate is degraded further, it no longer inhibits 
8 antibodies. Moreover, purified S, obtained accord- 
to tibe method of Parker and Rivers, was found 
to inhibit L antibodies while still capable of precipi- 
tetii;^ with 8 antibodies. After the purified 8 was 
dilute alkali and heat and then neutral¬ 


ized, it no longer inhibited L antibodies, did not pre¬ 
cipitate in the presence of S antibodies, but did inhibit 
S antibodies. From these findings it was concluded 
that LS is probably a single substance with two re¬ 
active components, L and S, which are degraded with 
different degrees of ease. At that time we were aware 
of the fact that definite proof of this idea of the nature 
of L and S was lacking and that such a conception 
was directly opposed to the occasional findings of 
Parker and Craigie in which L and S apparently were 
separated from each other by means of adsorpition. 

Believing that some of the newer techniques might 
be of assistiinee in purifying the LS complex and 
acquiring further infortnation regarding its nature, 
Shedlovsky and Smadel attempted by means of the 
Tiselius apparatus to obtain LS in pure form from a 
filtrate of dermal pulp. They soon found that it would 
not be possible to obtain pure LS by this moans alone. 
Then they used a combination of jnethods, fractiona¬ 
tion by Tuoans of precipitation and by electrophoresis. 
When the dermal filtrate was brought to a pH of 4.5, 
a i)recipitnto formed which was partially soluble at 
pH 6.5. If this prot^edure was carried out properly, 
it was found that tbe material which went back in 
solution at pH 6..5 possessed the nature of a globulin 
and gave evidence of being a single substance both 
in the ultraceritrifuge and in the Tiselius apparatus. 
Moreover, this substance reacted equally well with 
L and S antibodies. When heated nt 56° C. it in¬ 
hibited L antibodies but still precipitated with S anti¬ 
bodies. When treated with dilute alkali and heat and 
then neutralized, it did not inhibit L antibodies, did 
not precipitate with S antibodies, but did inhibit S 
antibodies. Asa result of this work it seems obvious 
that L and S are corapononts of a single substance. 

The data just presented regarding L and S are 
believed to be correct gnd their meaning Ls obvious, 
but they do not contain an explanation of the occa¬ 
sional findings of Parker and Craigie in which L and 
S were apparently different substances. These men 
are excellent investigators and it is not reasonable to 
believe that their observations were false. Therefore, 
some explanation for tiieir occasional findings was 
sought. A hypothesis was fornted to the effect that 
L and S is one substance with two serologically reac¬ 
tive components and that under usual conditions the 
activity of L is more easily suppressed than that of 
8. On the other hand, it was believed that it might 
be possible for events to occur the other w^ay around 
under exceptional conditions, as for instance in the 
presence of special enzymes. Consequently, Smadel 
and Hoaglnnd tested the effect of certain crystalline 
enzymes on the activity of purified LS. Very quickly 
it was shown that crystalline chyraotrypsin acting on 
pure- M destroys the activity of S, leaving that of L 



112 


8CIEW0E 


VoL. ©5, No. 2457 


unimpaired. With these findings all the parts of the 
puzzle, L and S of vaccinia, seemed to fall in place, 
and now more than ever it seems reasonable to con¬ 
clude that they are nothing more than different com¬ 
ponents of a single protein molecule. 

Little or nothing is known about the antigen that 
gives rise to antibodies that neutralize the virus of 
vaccinia. Indeed, most workers have been unable to 
remove those antibodies from immune serum by means 
of adsorption with purified elementary bodies. On 
the other hand, Salaman believes that there is a union 
between elementary bodies of vaccinia and neutraliz¬ 
ing antibodies and that if sufficient amounts of elemen¬ 
tary bodies are used the neutralizing substances can 
be adsorbed from immune serum. An assessment of 
infortnation regarding the antigen that incites the pro¬ 


duction of neutralizing antibodies and the manner in 
which such antibodies act reveals that much remains 
to be learned concerning this the most important of 
all subjects connected with immunity to vaccinia. 

From my remarks regarding viruses in general and 
vaccine virus in particular, it should be evident that 
there is nothing peculiar about immunity in virus dis¬ 
eases. Principles that hold in other fields operate also 
in the virus domain. Furthermore, it should be ob¬ 
vious that generalizations about immunity in virus 
maladies can be made with no more assurance than 
about resistance to other types of infection. Immuno¬ 
logical and serological phenomena in each virus 
disease present special problems that have to be met 
not through generalizations but by specific experi¬ 
ments. 


NORMS OF GROWTH 

By Professor EDWIN B. WILSON 

DEPARTMENT OF VITAL .STATISTICS, HARVARD BCIIOOL OF PUDLJC IIKALTIT 


In the Proceedings of the National Academy of 
Sciences (VoL 21 , pp. 633-4, 1935) I gave average 
heights and weights of 275 school girls for consecu¬ 
tive ages 7 to 10 years inclusive with the correlations 
of the heights and of the weights in the different years 
based on the mensurements obtained in Dr. W. F, 
Dearborn’s growth study. Ah many persons knew that 
the study involved many more than 275 girls, some 
have wondered why I took only the 275 for whom rec¬ 
ords were available for each and every one of the ten 
years from 7 to 16. 

The answer, unless T am mistaken, is to be had by 
considering the aims of a growth study. If we desire 
to establish stable norms of height and weight or of 
other measurements at different ages we should take, 
of course, large samples because the standard error a 
of an average is that of the distribution divided by tlie 
square root of the number n in the sample. Thus at 
13 the average height was 153.40 cm with a standard 
deviation of 7.42, which means 153.40 .45 for the 

average if based on only 275 girls, whereas if we had 
measurements of four times as many the standard 
deviation of the mean would be only .22. However, 
for such norms one need not trouble with the con¬ 
tinuity involved in growth studies; one could make a 
cross-sectional survey involving a large number of 
persona at each of the different ages. 

Growth, however, is a continuous process and the 
amount of growth between two given ages is measured 
by a difference or increment in the measures. If we 
have I girls of one ago and w different girls of another 
age as in cross-sectional studies with means Z and TT, 
respectively, for some measurement and with standard 


deviations Oj and Ow, the sampling error of the dif¬ 
ference IF - Z would be 


but if we hud w girls of both nges, as in growth studies, 
and the averages were X and F, the sampling error of 
the difference could be obtained directly from the dif¬ 
ferences or indirectly from the correlation co¬ 
efficient r between correspemding values of x and 1 / as 

- 

It 

In cases in which r is high this value may bo much 
smaller than the former when the number of persons 
involved is about the same, or, to put it differently, 
the second value may be statistically as good from a 
relatively small number of individuals, as the first is 
from a much larger number. 

For example, the lowest correlation of the heights in 
successive years was found to be r = .96. If we assume 
Og, and Oy nearly enough equal so that they may be 
put equal, and equal to for corresponding ages, 

without serious error, and if we take Z - m = n the first 
formula gives 2 o ^/n and the second gives 2 e^(l - r)/» 
or only .04 as much; to put it inversely, we should 
have to have Z - m = 25« to obtain from the first form¬ 
ula n sampling errot as small as that obtainable from 
the second, or we should need nearly 6,400 girls taken 
at each of the years to give as good an estimate of 
average growth as we got from 275 taken at both 
years—provided we trust our statistical formula.^ 

1 This proviso may seem odd. We have, however, to 
remembor that statirtical formulas ore mathematloal the¬ 
orems proved on oortain assumptions which may not hold 
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This raises the further question of ho'w to combine 
the data in case there are, as there needs must be, 
irregular omissions in the data- It is a general rule 
of statistics that if we have two independent and con- 
flistent^ estimates BXid of a quantity with two 
standard deviations and the weighted mean 
^ + (1 -p )(>2 will have the sinallest value of 

ffQ wlien p-c\l((x\ + aj) ami = o-r* f Ib'iico, 

applied to the estimates of amount of growth Y -X 
and W the best estimate would have the sampling 
error 

^=t---g-. 

1 n 1 w 

If we use for illustration the assumption 
l^m = tn, 

■I _2<rl{l~r) 1 

n 1+ (1-r)// 

and it is clear that if r is large so that 1 - r is small, t 
must be considerable before an appreciable reduction 
is made in Oq, 

It is well known in statistics that the sampling error 
of a quentity involves the method of estimating the 
quantity. Thus if a universe is symmetrical, its 
center may be estimated from a sample drawn from 
the universe by the uiean of the sample or by its 
median or by its mode or by the mean of the least and 
of the greatest element in the sample, but the standard 
deviations of the four estimates will be different. So 


in tlie above problem if we should undertake to form 

from X and Z at the earlier age and from Y and W 

at the later age the overall age means 

nX-^lZ ^ riY + mW 

and- 

n + m 


n -f I 

and their difference 

^ _ nY nX m W 
It + n + i n + m 
we could gel ns 


IZ 
n +1 


.1= 


ntr!, 


2nraw0p 


(n4m)3 (n + iy (n + m)(a+J) 


lol 


(n + l)* (n + m)^* 

but this would be a bad way to estimate G ii r were 
large and I and m were not large compared with n. 
Indeed, if we take the simple illustrative case os 
before, cig, = 0 ^ = 0 ^- irzfn-tn we have 

2<rj(l-r) 




14- 


l-r 


n(l + <)2 

This is greater than if we had omitted altogether the 
extra observations which were not common to both 
years unless 1 ( 2 r - 1)/(1 - r). If r = .96 we should 
hiive 23 times as many non-common as common obser¬ 
vations before we should be as well ofi using general 
means to estimate growth. 

This discussion will show, it is hoped, how important 
it is when establishing norms for increments of growth 
(t.a., of growth) to maintain Ihroiighoiit the study a 
discipline on the part of the students and of the 
studied which will bring about the maximum con¬ 
tinuity of the record. 


OBITUARY 


WILLIAM REES BREBNER ROBERTSON 
1881-1941 

W. II. B. Robertson was born on May 31,1881, and 
spent his early life on a farm at Mancliester, Kansas. 

for the observations to wldch the fonmilas are applied. 
Thus if the theoretical sampling error of some quantity Q 
for samples of n items be a, and if we take a considerable 
number of samples of n items we may And that the stand¬ 
ard deviation of the values of Q observed in the different 
samples is considerably more than the theoretical value o. 
If we evaluate the amount of growth by subtracting aver¬ 
ages taken for two groups at each of two ages and also 
evaluate it by averaging the amount of growth between 
those ages for a single group measured at both ages, doing 
this a considerable number of times for different single 
groups on the one hand and for different pairs of groups 
on the other, wo may well find that the variations observed 
are not those given by theory and further that they are 
not In the some ratio as that given by theory. It often 
takes extended experience to correct ^or such differences 
between theory and observation, but in the absence of such 
experience we have to make pur estimates according to the 
theo^, 

B The qualification that the estimates have to be con¬ 
sistent is usually omitted. There are cases to be found 
iiv the literature where inconsistent estimates have been 


He died in Iowa City on March 15, 1941. He was 
one of C. E. McClung’s eager students of cytology in 
the University of Kansas (A.B., 1906; A.M., 1907). 
He also studied with E. L. Mark, 1909-1912, in Har¬ 
vard (Ph.D., J915). He then spent the re^t of his 

combined by tho riiloa which T believe to be appropriate 
only for consistent estimates. Thus W. 8. Eiehelberger 
and Arthur Newton, ‘*The Orbit of Neptune's Satellite 
and the Pole of Neptune's Equator," Astronomical 
Papers of the American Ephomcris, Vol. 9, Pt. 3, 1926, pp. 
275-337, discuss on p. 329 the value of tho reciprocal of 
the mass of Neptune, finding from reduction of the visual 
ohaervations 19176 4 25 and from reduction of the photo¬ 
graphic observations 19655 + 36. The difference is 479, 
which is many times as much as would be consistent with 
the indicated errors, yet they obtain 19331 ± 21 by com- 
binbi^ the observations as if they wore consistent, oven 
reducing the estimated error of the combination in accord¬ 
ance with the rule. With the high standard in the redue- 
Uon of observations set for the American Ephemoris and 
Nautical Almanac by Simon Newcomb over many years, 
1 have to bo somewhat hesitant in suggesting the above 
criticism, yet I must say that I have never seen any 
theory of least squares which seems to me to validate the 
W 0 C 6 SS by which the final result 19331 ±21 is obtained 
from its immediate antecedents. 
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life iu the University of Kansas^ the University of 
Missouri, the Kansas Agricultural Experiment Sta¬ 
tion and the University of Iowa. He was a life mem¬ 
ber of the Kansas Academy of Science; fellow of the 
American Society of iSoologistB; member of the 
American Society of Naturalists, the Genetics Society, 
Medical Association, Poultry Society, Eugenics Re¬ 
search Association, Phi Beta Kappa, Sigma Xi and 
others. 

Robertson’s early papers, 1915-17, dealt with chro¬ 
mosomal inequalities, deficiencies, shapes and homolo¬ 
gies in relation to synapsis, taxonomy and genetics 
in seven species of the subfuinily Tetriginae, as well 
as in a few species of the larger grasshoppers. Dur¬ 
ing the period of 1929-27, ho derived a valuable set 
of data, including many skins and feather samples, 
from the extensive breeding of turkeys to which he 
devoted himself with meticulous care and great zeal. 
He never published on the turkey data but left them 
in Bueh form that they will be available, it is believed, 
for forthcoming contributions of importance to the 
understanding of inheritance in these birds. 

In 1927, Robertson came to the Department of 
Zoology of the Kansas State College as guest eollabo- 
Tutor. He remained for three years, devoting himself 
exclusively to the cytogenetics of Paratettix texanus 
Hancock and Apotettix eurycephalufi Hancock. He 
published five papers in 1930 and 1931 covering the 
work of this period. These researches dealt with the 
chromosomal relations in parlhcno-produced (1 think 
that he introduced this useful word) pigmy locusts, 
including gonomeric grouping, synapsis-like tenden¬ 
cies, types of parthenogenesis, hybrid vigor, split 
chromosomes, the origin of the rarely parthono-pro- 
duced males and other cytogenetic features of par- 
theno-produetion. Subsequent joint papers (1938, 
1941) have reported on inlieritance in Corthippus 
longicornis and his accurate concatenation of cytology 
with the gross geneti<^s of x-ray induced abcrrancies 
in A. eurj/cephalnSf including an autosonie-sex chromo¬ 
some translocation. 

Robertson was extremely sensitive by nature and, 
like most people of similar dispositions, he commonly 
misconstrued the intentions and actions of his family, 
friends and colleagues to a greater degree, perhaps, 
than he was himself migunderstood and ill-judged. 
Nevertheless, he was a staunch and loyal friend and 
beneficently devoted to the welfare and progress of 
his students, the work of several of whom he directed 
to doctorate theses. As a scientist he was extraordi¬ 
narily painstaking, exacting and demanding of high 
standards in his own and students’ researches. Con¬ 
sequently, he proceeded slowly and, when measured 
beside stream-lined researches, perhaps awkwardly, 
and thus in at least a few instances he was subjected 


to the facile and inconsiderate opprobrium of dilatori¬ 
ness. Due to his peculiarly sensitive nature he was 
unable to meet such imputations with that saving 
complex of dimlain, aplomb and sense of humor so 
essential to the peace of mind and welfare of the 
creative and critically experimental scientist such as 
be was. But let it be recorded to the enduring excel¬ 
lence of Robertson’s scientific character that, although 
staggered by the forces of financial, spiritual and pro¬ 
fessional embarrassment, he never relented nor devi¬ 
ated from the high and exacting standards which 
be had irrevocably set for himself in the days of his 
apprenticeship with Meffiung and Mark. It was dur¬ 
ing one of the most distressing periods for him that 
the research which will perhaps eventually be con¬ 
sidered of considerable significance was accomplished. 

In 1930, Robertson went to the University of Iowa. 
There, with the sagacious, understanding and genial 
MacEwen, Bodine, Ingram, other staff members and 
graduate students as coHeaguea, his long perturbed, 
thwarted and lonesome spirit was restored to a degree 
of composure and hope such as he had scarcely ex¬ 
perienced since those early days of happy participa¬ 
tion in tlie beginnings of cytogenetics on Mt. Oread. 
These remaining eleven years of his life were happily 
devoted to teaching, graduate students, various re¬ 
searches, including further cytogenetics of x-rayed 
pigmy locusts and some larger grasshoppers. He 
also gave attention to human heredity and contributed 
a chapter dealing with the biological background of 
the family to Jung’s “Modem Marriage.” 

Robert K. Nabours 

DEATHS AND MEMORIALS 

Pbofehsob WitiMER E. Davis, professor of plant 
physioUigy at the Kansas State College of AgricultuTe 
and Applied Science, died on January 17 at the age 
of seventy-five years. 

Dr. Charles Davison, professor emeritus of sur¬ 
gery at the University of Illinois College of Medicine, 
died on January 19 at the age of eighty-four years. 

Dr. Harry Capps, assistant professor of psychol¬ 
ogy, Louisiana State University, soon to have been 
inducted into the Army, died by suicide on January 
17. He was thirty-three years old. 

During the recent celebration of the fiftieth aunv 
versary of the founding of the School of Mines of the 
University of Minnesota, the Board of Eegents hon¬ 
ored its founder and first dean, the late William 
Rejnsen Appleby, by naming the School of 
building “Appleby Hall.” A plaque, unveiled at a 
ceremony in his honor on January 13, will be plaeed 
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in tlie building. Duan Appleby served the School of 
Mines from its foundation in 1892 until his retirement 
in 1935. He died on April 6, 1941. 

A fkijLOWShip honoring Walter Lindsay Niles, 
dean of Cornell University Medical College and at¬ 
tending physician at the New York Hospital, who 
died on Deecmljer 22, has been announced by the two 
institutions. An endowment fund of $100,000, of 
which more than a fourth has been pledged in ad¬ 
vance, is being raised by friends and colleagues of 
Dr. Niles to prc»vide annual awards to outstanding 
young men entering the n»edical profession. The 
committee directing the effort includes: Dr. Bruce P. 
Webster, chairman, Mrs. Roger W. Straus, Walter 
C. Tcagle, Neal Dow Becker, William H. Jackson, 


president of the Society of the New York Hospital; 
Dr. Edmund E, Day, president of Cornell University, 
and Dr. Malcolm Goodridge, president of the New 
York Academy of Medicine. 

The three-hundredth anniversary of the death of 
Galileo Galilei, on January 8, 1642, will be cele¬ 
brated at the New York Academy of Medicine by 
placing on exhibit a collection of works and illustra¬ 
tions bearing on his life and accomplishments. The 
exhibit will be placed on view in connection with the 
delivery of the ninety-second Anniversary Discourse 
of the New York Academy of Medicine. Dr. A. A. 
Brill will deliver the address on *‘The Freudian 
Epoch.” Both the exhibit and the meeting are open 
to the public. 


SCIENTIFIC EVENTS 


THE FOURTH EXPEDITION TO GUATE¬ 
MALA OF FIELD MUSEUM 

With plans for completing comprehensive botan- 
icjil researches, and the collecting of plants represent¬ 
ing the varied flora of Guatemala, the fourth botanical 
expedition to that country for Field Museum of Nat* 
Ural History sailed from New Orleans on December 3. 
Dr. Julian A. Steyermark, assistant curator of the 
herbarium, is in cJiarge of the expoditi<.m. He is ac¬ 
companied by Albert Vatter, of Glenview, Ill,, a 
specialist in wild flower photography. 

The three previous expeditiems to Guatemala, one 
conducted by Dr. Steyermark, and the others by Paul 
C. Standley, curator of the herbarium, resulted in col¬ 
lections of many thousands of plants, and further 
thousands are expected from the present undertaking. 
This expedition will conclude the preparations for 
publication of a flora of Guatemala upon which 
Messrs. Standley and Steyermark have been engaged 
since 1938. 

Dr, Steyermark and his assistant will remain in 
Guatemala for about ten months. The time will be* 
devoted chiefly to the exploration of those areas which 
were not investigated by the previous expeditions, as 
well as to areas whose wealth of vegetation demands 
greater attention than has been possible to accord it 
hiHierto. Guatemala, despite its small siise, has an 
eitendve and varied flora due to the extreme diversity 
of terrain it offers for plant environments, ranging 
from plains to high mountains, and from desert to 
tropical rain forests. 

The most difficult task Dr. Steyermark faces is the 
coUeeting of plants during the rainy season from 
fti^s which at that time reach their maximum of 
development This is a condition much to be 
of botanical study, but 


is hard on the explorer since the rainy season in 
Guatemala means the kind of constant heavy down¬ 
pours which u)ake life extremely uncomfortable for 
those who have to expose themselves to the weather. 

GRANTS OF THE NATIONAL TUBERCU¬ 
LOSIS ASSOCIATION 

The Committee on Medical Research has recom¬ 
mended to the National Tuberculosis Association that 
during J942-43 grants be awarded for: 

Chemical InveftHijaHons of the Tubercle Baciilu^f by B. 
J. Anderson, Sterling ChonuHtry Laboratory, Yale Uni¬ 
versity. 

as Factors in Resistance to Tuberculosis, by 
M, C. Wintornitx and Bruno Gerstl, Laboratory of Pa¬ 
thology, Yale University Sebool of Medicine, and by H, 
W. Olson, Wilson Teachers Collego, District of Columbia, 

Serum Studies UJtimg TiscUvs Electrophoresis Appa¬ 
ratus ^ by Florence B. Seibert, Henry Phipps Institute, 
University of Pennsylvania. 

Research in Roentgenological Technique, by Charles 
Weyl and S. Reid Warren, Jr., Moore School of Elec¬ 
trical Engineering, University of Pennsylvania. 

Variations in Virulence by the Omental Spread Method, 
by C. E. Woodruff, Wm. H. May bury Sanatorium, 
NorthvUle, Mich, 

Relation between Diabetes and Tuberculosis, by M, M. 
Steinbach, Columbia University. 

Decision on grants for clinical studies in Boston 
and New York was deferred pending an investigation 
by a special subcommittee into the best method of co¬ 
ordinating thm independent })roject8 with studies 
being considered by the American Trudeau Society. 
Grants considered at this time are not effective before 
July 1,1942. 

The members of tlie Committee on Medical Research 
are: Dr, Wm. Charles White, chairman, Dr. Charles 
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J. Hatfield, Dr. Kendall Emerson, Dr. J. Burns Am- 
berson, Jr., Dr. Ezra Bridge, Dr. Charles A. Doan, 
Dr. Leroy U. Gardner, Dr. Esmond R. Long, Dr. 
Karl F. Meyer, Dr. Florence R. Sabin and Dr. David 
T. Smith. 

THE NATIONAL FOUNDATION FOR 
INFANTILE PARALYSIS 

The third annual report of Basil O’Connor, presi¬ 
dent of the National Foundation for Infantile Paraly¬ 
sis, has appeared. It covers the period from October 
1, 1940, to September 30, 1941. During the year the 
foundation reecived a cash income of $1,036,480. 
Seventy-two grants and appropriations W’ere made, 
amounting to $805,562. These grants were awarded 
for Virus Research, for Nutritional Research, for 
After-Effects Research, for Education and for Epi¬ 
demiology—Epi(lemic.s. They include: 

The Univeraily of TFisconsirit $62,500, to study the 
metabolism of mouktjys as a part of the study of the in¬ 
fluence of nutrition on euacepLihility to iJoliornyelitiH, 

University of Michigan School of Public Tfcalth, $40,- 
000, to continise to give aid for the express pur^iose of 
creating facilities to train virologists and to study virus 
diseases, with particular eniibasis on poliomyelitis. 

University of California, the George WilliamH Hooper 
Foundation, $15,000, to continue and extend studies in 
the epidemiology of poliomyelitis in the cloven Wc.stern 
fitatea with special reference to hunmn equine encephalo¬ 
myelitis, St. Louis cnccphaliti.s and other typos of en¬ 
cephalitis. $6,000, to conduct qndoiniological studios; 
to study animals, birds, insects and humans for the pres¬ 
ence of evidence of infection with viruses of St. Louis 
encephalitis, Western equine oiicophalomyelitis and polio 
myelitis. 

Harvard Medical School and Surgical Jicscarch Lab¬ 
oratory, Boston City Hospital, $3,000, to study the gastro¬ 
intestinal tract as the i)ortul of entry of virus in experi¬ 
mental poliomyelitis. $17,315, for the purchase of sup¬ 
plies for 3al>oratory resenreh studies. 

Yale University School of Medicine, $13,000, to con¬ 
tinue the study of the distribution of the virus of polio 
myelitis in human beings and in nature, during epidemics 
and inter-epidemic periods. 

The University of Southern California School of Medi¬ 
cine, $10,000, to continue laboratory studies of comparison 
of strains of poliomyelitis virus recovered in Los Angeles. 
$5,000, to conduct studies on Isolation of poliomyelitis 
virus from asymptomatic non-contacts. 

The Johns Hophins University School of Hygiene and 
Public Health, $9,300, to conduct an epidemiological 
study of poliomyelitis by determining the disposition of 
poliomyelitis virus neutralizing antibodies among resi¬ 
dents of an urban community. 

University of Toronto, Connaught Laboratories, $8,800, 
to continue an attempt to develop more effective methods 
of recovery of poliomyelitis virus. 


The ChUdrm^s Hospital Peseateh Foundationf Cincin¬ 
nati, Ohio, $11,300, to continue to study the nature of 
human poliomyelitis, with particular reference to distri¬ 
bution of the virus in different levels of the alimentary 
tract; to study the distribution of poliomyelitis virus in 
cynomolgus monkeys Huccumbing to infection by the oral 
route; to conduct a search for poliomyelitis virus in flies 
trapped in epidemic arcus. 

IN HONOR OF DR. LIBERTY HYDE BAILEY 

A CHEAT palm glade on the shore of Biscay no Bay, 
Florida, is planned by the Fairchild Tropical Garden, 
Coconut Grove, Florida, in lionor of Dr. Liberty Hyde 
Bailey, emeritus professor and formerly dean of the 
College of Agrieultunj of Cornell University. 

It is anticipated that the glade of tropical palms, 
while serving iis a permanent tnemorial to Professor 
Bailey, will be a inecca to thousands of garden lovers 
making ])UgTijimges to southern Florida to see what 
tropical palms really are. 

Influential in the field of horticulture since the be¬ 
ginning of agricultural education in this country, 
Professor Bailey has devoted Ins life to conserving 
forests, im])roving rural schools, building depart¬ 
ments of horticulture in colleges, bettering countiy 
life, .stimulating ])lant selection and plant breeding, 
teaching landscape gardening for homes and through 
liis “ll(>rtua” nnd his ^‘Encyclopedias,” providing the 
plant, lover with guides for determining the names of 
X>iants. 

ProfesMjr Bailey in the last ten years has devoted 
attention to the palms, collecting them himself in the 
tropical jungles, classifying unknown sorts and build¬ 
ing one t)f l.lie workVs best collections in the Bailey 
Hortoriurn in Ithaca, which he gave to the university. 

It is planned to dedicate the Liberty Hyde Bailey 
Palm Glade on Dr. Bailey’s eighty-fourth birthday, 
March 15, and to present him then with an album 
containing the names of all who have contributed. 
Dr. David Fairchild, retired U. S. Government bota¬ 
nist, the originator of the Fairchild Tropical Garden 
at Coconut Grove, Fla., is raising the funds for the 
palm glade. He is seeking nominal gifts *'from the 
greatest possible number” of Dr. Bailey’s friends and 
admirers. *‘To tliis end,” Dr. Fairchild statea, ^‘it has 
been decided that no contribution sliiill be of more 
than one dollar.” 

Professor Bailey was bom in Michigan. He at¬ 
tended the first agricultural college established near 
Lansing, Michigan. HLs affiliation with Cornell be¬ 
gan in 1888 when he became professor of horticulture; 
from 1903 to 19.13 he was director and dean of the 
College of Agriculture of the university. He ha$ 
worked in the jungles of Central America, Mfixico, 
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Cuba and other eoxintriea for his collections, the palm 
collection constituting one of the best in the world. 

Asa result of his support of the Fairchild Tropical 
Garden, of which he has been a niernber since its 
inci^pliori, the directors of this organization now have 
chosen to honor him with a memorial that is expres¬ 
sive of his great interest in the palm tree. To quote 
Professor Bailey’s own w’ords: 

The palms represent what is commonly considered to be 
the noblest family of plants j and yet they are to this day 
perhaps the least perfectly known, in general, of any of 
the great groups of vegetation. . . . Tho utility of palms 
is bound to take new directions ami to increase, both as 
ornamental and mtereating objects and as sources of im* 
portant supplies, 

THE MEMPHIS MEETING OF THE AMER¬ 
ICAN CHEMICAL SOCIETY 

Tiik 103rd ujeetiiig of the American Chemical So¬ 
ciety will be held in Memphis from April 20 to 24 
under the presidency of Dr. Harrj-^ N. Holities, head 
of the department of chemistry at Oberlin College. 
It is expected that more than 3,000 chemists will be 
in attendance. Sessions will be held by seventeen of 
the eighteen divisions, embracing practically every 
Held of chemical science. Many of the papers will 
deal with chemical developments in the South and in 
the Memphis area. Numerous special symposia, de¬ 
voted to n*cent progress in medicinal chemistry, vita- 
udns, nutrition, agriculture and other fields have 
been arranged. Experts from all parts of the coun¬ 
try will participate. 

Reports before the divisions will describe the latest 
researches in rubber, petroleum, plastics, sugar, agri¬ 
culture and food, gas and fuel, cellulose, water, sew¬ 
age, and sanitation, paint and varnish, biological 
chemistry, analytical and micro chemistry, industrial 
and engineering chemistry, colloid chemistry, organic 


chemistry, physical and inorganic chemistry, chemical 
education and history of chemistry. 

W. F. Bowld, general manager of the Buckeye Cot¬ 
ton Oil Company, Memphis, has been appointed gen 
eral chairman of the convention committee. The hon¬ 
orary chairman is Dr. Victor A. Coulter, of the Uni¬ 
versity of Mississippi. The following have been 
chosen vice-chairmen: L. N. Rogers, chemical director 
of tlie cellulose division, Buckeye Cotton Oil Com¬ 
pany; E. R. Barrow, secretary-treasurer of Barrow- 
Agee Laboratories, Memphis; Paul D. Bowers, chief 
chemist of the Firestone Tire and Rubber Company 
of Tennessee; Thomas P. Nash, Jr., dean of the 
School of Biological Sciences at the University of 
Tennessee. 

The Memphis Section of the society, of which Dr. 
Nash is chairman, will be host to the visiting chemists. 
Arrangements are being made at the headquarters of 
the society in Washington, D. C., under the direction 
of Dr. Charles L. Parsons, secretary and general man¬ 
ager of the society. 

In addition to the professional sessions, meetings 
will be Imld by the Council and Board of Directors. 
Dr. Holmes will preside at the meetings of the council 
on Monday, April 20. Dr. Tliomas Midgley, Jr., of 
Worthington, Ohio, vice-president of the Ethyl Gaso¬ 
line Corporation, will preside on Sunday, April 19, 
at the meeting of tlie board, of which he is chairman. 

Registration will begin on Sunday, April 19, at 2 
j'.M., in the Memphis Municipal Auditorium. The 
opening event of the convention will be a general 
meeting in the Auditorium on. Monday, April 20, at 
2 P.M. 

A program of social and educational events has been 
arranged, including group luncheons and dinners. 
The dinner of tlie society will be given on Wednesday, 
April 22. Trips will be made to points of industrial 
and historical interest in the Memphis area. 


SCIENTIFIC NOTES AND NEWS 


Thomas Midglby, Jr., vice-president of the Ethyl 
Gasoline Corporation and discoverer of tetrn-ethyl 
lead, which has made possible great advance in iiuto- 
inotive and aircraft engines, has been awarded the 
1942 Willard Gibbs Medal of the Chicago Section of 
tho American Chemical Society, in recognition of his 
^‘discoveries which are outstanding both from the 
standpoint of pioneering in new fields and from the 
standpoint of commercial importance,^' The presen¬ 
tation will be made at a meeting of the section on 
May 22, 

Thb 1941 Lawrence B. Sperry Award of $250 of the 
Institute of the Aeronautical Sciences has been given 
to Ernest G. Stout, engineer for the Consolidated 


Aircraft Corporation of San Diego, Calif., “for a 
notable contribution by a young man to the aero¬ 
nautical sciences.'’ The award wh.s made in recogni-. 
tion of Mr. Stout’s work in improving take-off and 
landing characteristics of flying boats and seaplanes. 
It was presented on January 27 at the honors-night 
dinner of the institute at the Hotel Waldorf-Astoria^ 
New York City. 

A COMMEMORATIVE volume prepared by a group of 
fonner graduates of the department of psychology of 
Stanford University was presented to Professor I^wis 
Madison Terman, since 1922 chairman of that de¬ 
partment, at a dinner in honor of his birthday, given 
on Januaxy 16 by Judge and Mrs. William F. James. 
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Tb« volume, '‘Studies in Personality, Contributed ill 
honor of Lewis M. Terman,” contains sixteen ori|f- 
inal research papers prepared by psychologists who 
in the past have worked under his direction. The 
papers range from studies of personality develop¬ 
ment and measurement to studies of psychical belief 
and abnorniul phenomena. The volume includes an 
introduction by Professor Robert S. Woodworth, 
emeritus professor of psychology at Columbia Uni¬ 
versity, and a bibliography of Professor Terman’s 
writings. Editors of the volume were Ur. Maud Mer¬ 
rill James and Dr. Quinn McNemar, members of the 
faculty of psychology. 

Nature reports that Professor Hermann Steudel, 
emeritus professor and director of the Institute of 
Chemical Physiology at Berlin, has been awarded the 
Goethe Modal for Art and Science on the occasion of 
his seventieth birthday. 

At the forty-fourth annual meeting of the Wash¬ 
ington Academy of Sciences, on January 15, Dr. 
Harvey L. Curtis, of the National Bureau of Stand¬ 
ards, was elected president; Frederick D. Rossini, of 
the National Bureau of Standards, secretary, and 
Howard S. Rappleye, of the U. S. Coast and Geodetic 
Survey, treasurer. Other ollicers for 1942 are as 
follows: Archivist, Nathan R. Smith; Editors of the 
Journal, Raymond J. Seeger, 0. Arthur Cooper and 
Jason R. Swallen; Custodian and Subscription Man¬ 
ager of Publications, William W. Diehl; Committee 
on Membership, Frank C. Krncek, chairman; Com¬ 
mittee on Meetings, Clement L. Garner, chairman; 
Committee on Monographs, Henry B. Collins, Jr., 
chairman; Members of the Board of Managers, John 
E. Oraf, Frank H. H. Roberts, Jr., Ferdinand G. 
Brickwedde, Henry B. Collins, Jr., William G. Broni- 
bachcr, Ernest P. Walker, Herbert L. Haller, Austin 
H. Clark, Alexander Wetniore, John B. Reeside, Jr., 
Fred O. Coe, Allen C. Clark, James E. McMurtrey, 
Jr., AleS Hrdli^a, William A. Dayton, Paul C. 
Whitney, Francis B. Silsbee, Walter Ramberg, Em¬ 
mett W. Price, Leland W. Parr, Clement L. Garner, 
Herbert Grove Dorsey and Herman Stabler. 

Thk A».socintion for Symbolic Logic announces the 
following elections: Secretary-Treasurer, for a term 
of three years, Dr. J. C. C. McKinsey, of New York 
University; as members of the Executive Committee, 
for a term of three years, Professor Paul Marhenke, 
of the University of California, and Professor Al¬ 
fred Tarski; as member for a term of one year, Pro¬ 
fessor Arnold Dresden, of Swarthmore College. The 
council of the association has appointed Dr. J, C. 
C. McKinsey, of New York University, to be Mon- 
aging Editor of the Journal, and has reappointed 
Professor Alonzo Church, of Princeton University, as 
editor, each for a term of three years* 


At the Dallas meeUng of the Unioh of AmerioaA 
Biological Societies, Dr. Anton J. Carlson) Frank P. 
Hixon distinguished professor of physiology, emer¬ 
itus, of the University of Chicago, was elected pres¬ 
ident. 

Officers of the Entomological Society of America 
have been elected as follows: President, Dr, C. P. 
Alexander, Massachusetts State College; First Vice- 
president, Professor Miriam A. Palmer, Colorado 
State College; Second Vice-president, William T. 
Davis, Staten Island, N. Y.; Secretary-Treasurer, Dr, 
Clarence E. Mickel, University of Minnesota. 

Bronislaw K. Malinowski, of Yale University, 
who now holds the position of Bishop Museum visit¬ 
ing professor of anthropology, has been appointed 
professor of cultural anthropology at the university, 
effective on J uly 1. 

Dr. Russell F. Sullivan, of Brookline, Mass., 
has been appointed professor of orthopedic surgeiy 
at Tufts College Medical School. Dr. Sullivan was a 
graduate of the college in 1918. 

Dr. Fred W. Rankin, of Lexington, Ky., presi¬ 
dent-elect of the American Medical Association, has 
been appointed chief consulting surgeon of the Array 
and will assume the post on March 1 with the rank of 
colonel. He is a son-in-law of the late Dr. Charles 
Mayo. 

The Journal of the American Medical Association 
reports that Dr. Lewis R. Thompson, Washington, 
director of the National Institute of Health and as¬ 
sistant surgeon general in charge of scientific research, 
has been appointed cliief inspecting ofQcer of the 
U. S. Public Health Service, a new position estab¬ 
lished in the Office of the Burgeon General. As a re¬ 
sult of the increased demands on the Public Health 
Service because of the expansion of programs of 
civilian and military defense, the field activities of 
the district offices of the Public Health Service and ita 
liaison officers in the army corps areas have been con¬ 
solidated under one head. Dr. RoUa E, Dyer, cJiief 
of the Division of Infectious Disease and assistazit 
director of the institute, has been named to succeed 
Dr. Thompson as assistant surgeon general in charge 
of the Division of Scientific Research and as director 
of the National Institute of Health, effective on Feb¬ 
ruary 1. 

Dr. J. Perot Moore, research fellow of the depart¬ 
ment of molluaks and chairman of the library oom- 
mittee of the Academy of Natural Sciences of Phila¬ 
delphia, has been elected a member of the Board 
Trustees. 

Dr. Ratmond 6. Spencer, fonnerly assoeUto 
fesaor of physics at Albion C<>Uege^ bius^^ 
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pouKted dMdrwan of metallurgfieal research of the 
Armour Research Foundation, 

Dr. Alexander Forbes, professor of physiology at 
the Harvard Medical School, has become the drst 
president of the George Junior Republic Association, 
Inc., formed by a merger of the association and the 
Boy Conservation Bureau. 

According to a United Press dispatch, Dr. Karl 
Otto Heinrich Lange, instructor at Blue Hill Meteoro¬ 
logical Observatory, Harvard University, formerly re¬ 
search physicist for the German Government, has been 
in Federal custody as an enemy alien since Decem¬ 
ber 8, 

President Roosevelt has appointed Dr. George 
Baebr, chief medical officer of the Office of Civilian 
Defense, to be a member of the Health and Medical 
Committee of the Office of Defense Health and Wel¬ 
fare Services. Dr. Irvin Abell, Louisville, Ky,, chair¬ 
man of the Committee on Medical Preparedness of the 
American Mediciil Association, is chairman of the 
Health and Medical Committee and other jnembers are 
the Surgeon General of the U. S. Army, Major Gen¬ 
eral James C. Magee; the Surgeon General of the 
U. S. Navy, Rear Admiral Ross T. Mclnfcire; the 
Surgeon General of the U. S. Public Health Service, 
Dr. Thomas Parran, and the chairman of the Division 
of Medical Sciences, National Research Council, Dr. 
Lewis H. Weed, Baltimore. The Office of Defense 
Health and Welfare Services is a part of the Office 
for Emergency Management, which in turn is pari 
of the Executive Office of the President. The director 
of the Office of Defense Health and Welfare Services 
is Paul V. McNutt, who is also Federal Security 
Administrator* 

The Hitchcock lectures of the University of Cali¬ 
fornia will be given by Dr. A. H. Reginald Buller, 
emeritus professor of botany at the University of 
Manitoba, during the month of February. The titles 
of the lectures are as follows; ‘^Mushrooms and Toad¬ 
stools as Organs for the Production and Liberation 
of Sporos^^; ^^Hyphal Fusions and Protoplasmic 
Streaming”; ”The Sexual Process in the Rust 
Fungi”; "Recent Discoveries Concerning the Bird’s- 
Ncst Fungi.” 

Dr. Norman Jolliffe, associate professor of medi¬ 
cine at New York University, a member of the nutri¬ 
tion committee of the National Research Council, gave 
the first of a series of lectures and discussions on 
nutrition on January 14 at the School of Education 
of Ne^ York University, The lecture was entitled 
*^The P^olenee of Malnutrition.” 

states that a dietetic coimc0 has been set up 
ih Iwdand under the leadMhip of Dr* P. T, Farrell 


Id experiment on ways and means of aiding the peo¬ 
ple’s nutrition under war-time conditions, paying spe¬ 
cial attention to the diet of children. 

The Mexican Embassy in Washington announces 
that the President of Mexico, General Manuel Avila 
Camacho, has issued invitations for an Inter-Ameri- 
ican Scientific Congress to be held in Mexico from 
February 16 to 26. Ambassador Castillo Najera 
said that scientific men and scholars from all the coun¬ 
tries of the Western Hemisphere had been invited to 
attend, and that acceptances already had been re¬ 
ceived from thirty residents of the United States. 
The conference will coincide with the dedication of 
the new Mexican National Astrophysical Observatory 
at Tonanzintla, State of Puebla. 

The first Mexican Congress of Internal Medicine 
will be held in Mexico City from May 3 to 10, under 
the auspices of the President of Mexico and the De¬ 
partments of Education and Public Health, with the 
cooperation of the medical societies of Mexico and 
the National University. The congress will be made 
up into various sections covering a wide range of sub¬ 
jects. 

The second Congress of Dental Education and Li¬ 
censure, conducted by the Council on Dental Educa¬ 
tion of the American Dental Association, will take 
place at tlie Palmer House, Chicago, on February 21* 
Dr. Franklyn Bliss Snyder, president of Northwestern 
University, will make an address on "The University 
and Professii>iial Education.” 

At a recent meeting of the executive committee of 
the National Parks Asso<*iation, the importance of 
carrying on its educational program was emphasized, 
ft ifl planned to continue the advocacy of National 
Primeval Parks as a distinct category, to promote 
worthy park projects that have already been author¬ 
ized, to encourage appreciation and the proper use 
of America’s natural and historic heritage, to combat 
each threat of commercial encroachment upon pro¬ 
tected reservations and to divert destructive uses of 
all kinds from superlative natural areas. 

The Bermuda Biological Laboratory for Research, 
Inc., has established scholarships for work in Ber¬ 
muda for a limited number of special investigators. 
Although the original laboratory building is not 
available, working space with simple equipment and 
running sea water has been placed at the disposal of 
biological workers at the Government Aquarium 
through the kindness of its director, Dr, Louis 
Mobray. The scholarship stipend is intended to cover 
travel and living expenses. Should travel to Bcr- 
modk hoeome impossible or inadvisable, scholarships 
miglit he awarded for work at a laboratory in some 
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part of the United States having a senaitropioal 
marine fauna or flora. Applications giving an out¬ 
line of the proposed investigation, the place of pro¬ 
posed study aTul the time of stay should be sent to 
the Committee on Award, care of Dr. Columbus 
Iselin II, Woods Hole Oceanographic Institution; 
Professor Ross G. Harrison, Yale University, or Pro¬ 
fessor E. Newton IltiTvey, chairman, Princeton Uni¬ 
versity. 

Appointment for the year 1942—43 to the Charles 
W. Ilurgitt Research Eellowship in Zoology, at Duke 
University, will be made on March 15. Tlie fellow-* 
ship for post-doctoral work, carrying a stipend of 
$1,000, is restricted to research work in cytology; 
appointment is for a single year witli the possibility 
of reappointment. Applications must be filed by 
March 1. Inquiries sliould be made to, and applica¬ 
tion blanks oljtained from Dr. Geo. T. ITargitt., Biol¬ 
ogy Building, Duke University, Durham, N. C. 


After over thirty years of operation with a 
mechanically recording Wiechert seismograph, the 
Spring Hill College Seisrnological Observatory (Mo¬ 
bile, Ala.) began the Now Year of 1942 with the 
installation of two sonsitivc photographic instruments. 
Two drum synchronous motor-driven recorders and 
two rebuilt McComb-Romberg tilt-compensating seis¬ 
mometers have been sent on indefinite loan to the ob¬ 
servatory by the Frnnklin Institute of Philadelphia. 
The ecismograpJis were used in Little America during 
the last Antarctic expedition of Hear Admiral Richard 
E. Byrd. The U. S. Coast and Geodetic Survey un¬ 
dertook to rebuild and increase the sensitivity of the 
instruments end assisted in jjlacing them in operation. 
The seismologist in charge of the Spring Hill Ob- 
servatorj" is Pr. A. J. Westland, S.J., who recently 
conipletod four years special study in seismology un¬ 
der the direction of Rev. Dr. J. B. Macelwane, S.J., 
director of the Institute for Geopliysics at St. Louis 
University. 


DISCUSSION 


SEX-DETERMINATION IN MELANDRIUM 
AND LYMANTRIA 

In a scries of reports Wormke and Blakeslec^ an¬ 
nounced the important discovery that in Mclandritim 
the Y-chromosome contains the male-determining fac¬ 
tors balanced against the female ones in the X-chromo- 
Bomes, the autosomes playing hardly any role in the 
mechanism. This constitutes a mechanism identical 
with what I had considered for many years to be the 
situation in Lymantria (of course with M and F 
exchanged on account of female hetcrogamety, ^ = XY 
or WZ). In Lymantria it is unequivocally proven 
that the male determiners (M) are located in the 
X-chrornosomes and that the female determiners (F) 
are inherited maternally, the autosomes containing 
only secondary modifiers for femaleness. This mater¬ 
nal inheritance of F, confirmed in innumerable and 
decisive checks, may moan either cytoplasmic or 
Y-chromoaome localiaatiou. I decided for the Y-chro¬ 
mosome when cases were found in which a weak 
female crossed to a strong male produced, in addition 
to sex-reversal males, a few exceptional females 
which turned out to be strong and inherited this char¬ 
acter maternally. This excludes the cytoplasm and 
can be explained by non-disjunction and fertilization 
by an XXY male from the strong race. Thus I con¬ 
sidered the location of F in the Y-chromosoine as 
most probable and repeatedly discussed the conse- 

I Bee H. E. Warmke and A. F. Blakoslee, Scienok, g9 : 
1939, ei oL. 


qucnces. Having for about 15 years accepted this 
solution, which was borne out by all available facts, I 
finally made up an experiment which I considered 
crucial.^ The idea was the following: If F is located 
in the Y-chromosome, a sex reversal male produced by 
crossing a weak mother to a strong father is XY and 
therefore has a weak F in the Y-chromosome, a strong 
M in the X. Some of the daughters of such males 
derive their Y from the XY-father, which is then a 
Y with a weak F. This can be tested by crossing all 
daughters to strong males. If F is located in the 
Y-chromosome a part of the crosses will produce only 
males (half by sex-reversal). This experiment car¬ 
ried out with over 100,000 individuals never gave an 
all male brood. I c(msidcred this final proof in favor 
of the cytoplasm, though the above-mentioned data, 
explained by non-disjunction and location of F in the 
Y-chromosoine, now became unexplainable, though 
the facts were found over again. 

Blakcslee^s new work suggests a need for reconsid¬ 
ering the situation: perhaps, after all, the old ex¬ 
planation was correct, and the sox-detcrmining mecha¬ 
nism is the same as in Melandrium. To answer this 
question it is necessary to re-examine the experiment, 
considered to be crucial, for a possible loophole. The 
test presupposes, first, that half of the Fj individuals 
from all-male broods are XY, as had been found in 
previous work; second, that in the offspring of these 
males females are present which have been sired by 

2R. Goldschmidt, Ztsohr. ind. Ahsth, 67: 1934; Bihl 
genet, 11: 1984, 
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«ei-revcrflal males, As 168 Fj males were crossed 
and 365 daughters tested by recrossing with strong 
malcs^ we assumed that XY-males could not have 
escaped detection. Actually 10 per cent, of the crosses 
with Fi males were sterile. Now that Blakeslce's work 
focuses attention again on the Y-chroinosome, the 
question has to be asked (not overlooked in the origi¬ 
nal paper) whether these sterile crosses were not the 
only ones sired by a aex-reversal male. If this were 
the case, the experiment would no longer be crucial. 
After Hlnkeslee’s work I am inclined to this conclusion 
and to assume that my original conclusion as to the 
location of F in the Y-chromosome, backed by weighty 
experimental evidence, was the correct one. A deci¬ 
sive experiment could be planned, but its execution 
would require delinite Japanese races of the gypsy 
motli, a condition which precludes a check for the time 
being. 

Kichard Goldschmidt 

TJniveksity or California 


MAN'S BIOLOGICAL FUTURE 

Tiik discussion of man’s biological future started by 
Black welder ‘ and continued by Goodale^ and Miller* 
still leaves much un considered. Black welder stales 
the case tJius (p. 365): 

Just as it would have been difficult for oven a most 
intelligent trilobite to imagine the fish, which was des¬ 
tined to drive him from the scene, so it is not easy for 
us to forecast the nature and potentialities of that new 
species of Homo which may ay>penr in the distant future— 
unless indeed our genus itself has by that time run its 
course and is not destined to offer tho world anything 
further. . . . The only way in which lie is likely to out¬ 
strip Homo sapiens effectively is in tho quality of his 
brain. 


To these pessimistic implications that man may not 
be able to hold his own against some hypothetical new 
species of IlomOf Miller adds three further pessimistic 
implications, namely (1) man's giantism, (2) his 
racial old age and (3) his specialized type of social 
behavior; pessimistic because of the implication that 
specialization has proved dangerous in paleontological 
history. 

To this, should be added the speculations of How¬ 
ard/ who in comparing man with insects concludes 
(p. 5) that 


insects have had 12,500 times the chance that man has 
had to evolve a persistent type. . . . Man, then, is a new¬ 
comer. He may bo a fugitive inhabitant of the world, 
peaking in geological terms, but . . . the possession of 

1 Eliot Blackwelder, Science, 93; 350-360, April 18, 
1941. 


*H, U, Goodale, Science, 93: 618, June 27, 1941. 

^ Gerrit 8. Miller, Jr., Science, 94: 163-164, August 16, 


^ ti. 0. Howard, * * The Insect Menace.' ’ Century Com* 
647 p. 


characteristics (insects) . , . would seom to assure their 
persistence even if such an experiment of Nature's as the 
human species should bo found eventually to be an unfor¬ 
tunate and unHuc(^es8ful one. . . . 

It seems as though the insects were quite the most per¬ 
manent and ijorsistent type that life has evolved, . . . 
(p. 8) for tho consideration of our present existence and 
of our relation to tho forms of life that coexist with us 
it is not too much to assume that insects will bo here when 
we are gone. I am incliued to think , . . that the last 
living thing on the globe will be some active insect sitting 
on a dead lichen which will represent the last of the life 
of the plants. 

But there rany come a cataclysm, in which case the 
human species may be wiped out, . . . (p. 9) Tillyard 
has found in New Zeahiiui a jiriinitive cnterpillar feeding 
on a liverwort . . . and this insect type appears to have 
remained unchiuiged for millions of years. What is a 
catiiclysm or t wo to the insect class 1 . . . the insects have 
passed through cataclysm after cataclysm; imd when they 
are subdued it will be safe for some possible historian in 
Mars to say ‘'That is the end of that world.’' 

To any poasible objection about pessimism, Black- 
wilder hn.s replied that a “scientist is under no obliga¬ 
tion to be an optimist. Ilis only concern must be to 
approach nearer to the truth." If truth offers hope, 
so much the better. Ooodale offered hope that “man 
holds his biological destiny in his own hands." This, 
of course, assumes that man wdll direct his owm evolu¬ 
tion on the basis of his understanding of genetic prin¬ 
ciples. 

But quite apart from man’s control of his own 
evolution, there is evidence to indicate that man or his 
improved descendants will be able to cope with his 
competitive foes or forces of nature. The fact that 
man or his ancestors have been able to cope with and 
survive in face of all competition from longer per¬ 
sistent forms gives a ray of hope. His emergence 
from such competition to a dominating place among 
organisms where he has almost a monopoly on intel¬ 
ligence is positively encouraging. 

The characterization of the present ns an age of 
insects based largely on the enormous numbers both 
of kinds and individuals is scarcely tenable as an 
alternative to the age of man. It overlooks the fact 
that man’s ancestors persisted in face of the opposi¬ 
tion of the long established forms and gradually 
spread over most of the world, occupying nearly every 
terrestrial habitat suitable to his size despite the pres¬ 
ence of insects or other animals already established 
there. 

Primitive rnnn having spread into nearly every part 
of the world, where he was confronted with varying 
environments, developed adaptations which met the 
differing conditions and produced differing races. 
Successful and prolific races sometimes over-ran less 
successful races and crowded them into oblivion. This 
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appears to be the method of evolution. This inter- 
pretation is difficult to harmonize with Blackwolder^s 
assumption (p. 365, line 9) that ‘‘new species originate 
not by gradual imperceptible changes, but by sudden 
mutations/' His assumption leads to the idea that 
some new creature of human lineage will crowd out 
man, wliereas, predicting froin the past, man will 
probably evolve gradually via new Mcndelian com- 
binniions, chromosome aberrations and gene muta¬ 
tions. There seems to be little chance for off-shoots 
to diverge from man. 

What are the chances that some other species not of 
human stock may outstrip man? For compurntive 
analysis, consider the birds. W^hen they took to the 
air, they f»btaincd a practical monopoly among verte¬ 
brates despite the prior ckitus of the pterosaurs and 
winged insects. With this monopoly, they were able 
to spread and differentiate into very successful groups. 
In doing so, they undoubtedly eliminated by competi¬ 
tion many of the intermediate stages of development, 
so there are few forms left to indicate the steps in 
their evolution. 

Man is in a similar position with his monopoly on 
intelligence. He was the first to develop it to the 
stage where it could be successfully applied to modi¬ 
fication of his environment on a large scale. This 
environmental control is so enormous by cojuparison 
with other animals that he is transforming large sec¬ 
tions of the world so as to produce increased density 
of his own population and his satellites at the expense 
of other creatures. lu so doing, man seems, like the 
birds, to have crowded out intermediate forms, so 
there is now a large gap between man and his nearest 
primate relatives. But there is still a difference be¬ 
tween tlie past divergent evolution of birds and the 
prospects for man. In contrast with birds which 
developed divergence in ecological isolation, man is 
now reversing the process. With his rapidly develop¬ 
ing transportation facilities, he is tending to prevent 
isolation, thus providing more and more mixing of 
divergent hereditary characteristics of previously dif¬ 
ferentiated races. 

With man applying his intelligence to the control 
of liis biological competitors and with liis biological 
destiny in his own hands (Goodale), it would seem 
that man has good cause to be optimistic despite the 
alleged dangerous specializations to which Miller 
called attention. There may be, however, enough gen¬ 
eralized characters of man to nullify the purported 
dangers from such specializations. There seems to be 
nothing on the horizon in any direction which shows 
possibilities of taking leadersliip away from man or 
his descendants—certainly not the insects. 

Angus M. Woodbubt 

UNivaasirr or Utah 


DBMONSTIKATION OF LABTRINTHULA 
PARASITE IN EEL^RASS FROM 
THE COAST OF CALIFORNIA^ 

Ik a recent publication of the U. 8. Fiah and Wild¬ 
life Service, Moffit and Cottam describe some current 
abnormalities in the feeding behaviors of brant along 
the Pacific Coast.“ These appear to be related to the 
depletion of marine eel-grass, Zoatera marma, that 
forms the preferred food of brant. Marked loss of 
the Pacific varieties of Zoatera marina is limited to a 
few localities, and the condition is not comparable to 
the sudden wasting of Atlantic eel-grass in 1931. 

At various intervals during the past year I have 
examined specimens of plants taken from affected 
beds without obtaining satisfactory evidence of para¬ 
sitic activity. Recently, however, I received excep¬ 
tionally well-fixed material in wlxich I was able to 
demonstrate readily the LabprMhula common to the 
diseased Atlantic eel-gi’ass. The parasite was clearly 
present in two specimens collected from North Hum- 
bolt Bay, California, and from San Quentin Bay, 
Lower California. The beds from which they were 
taken were in good condition with few wasted plants. 
The Lab^jrinthula shows the same morphological fea¬ 
tures and peculiar distribution in recently invaded 
leaf tissue as in diseased leaves of Atlantic eel-grass.* 

CharIjES E. Rbnn 

Graduate School or Engineering, 

Harvabd Univeesitt 

A SYSTEM FOR THE FILING OF REPRINTS 

Although we are in sympathy with the recent 
request of Professor McCay* regarding standarfiza- 
tion of size of reprints it is not likely that all journals 
will respond to his suggesti*m. In any event the 
change could not be retroactive, and hence we are 
faced with the problem of filing reprints larger than 
the usual sizes. The author has adopttwi recently a 
system, which may not be original, though I have not 
seen it used elsewhere, which gives promise of being 
satisfactory. The present file contains more than two 
thousand reprints and reports. 

Discarding the usual boxes the system mokes use of 
small metal cabinets. The particular cabinet chosen* 
contains 27 drawers, each measuring 3'' x 9" x 12'\ 
In addition to accommodating the larger reprint sizes 
of which Professor McCay complains it is possible 
also to file typed reports Of advantage 

1 Oontrlbutioa No. 311 of the Woods Hole Oceano¬ 
graphic Institution. 

a J. Moifit and 0, Cottam, Wildlife Leaflet 204, Kovcm- 
ber, 1041, 26 p. (mlm.), Pish and Wildlife Service, U. B. 
Department of the Interior, 1041, 

» 0. B. Bonn, Biol BuU,, 70 (1) j 146-158, 1026. 

1 G. M, MeOay, Soixncz. n.s., 04: 415,1041. 

e Obtained from Hobart Cabinet Company, Troy, Oldb. 
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alao ia the adaptability of these oabinets to otherwise 
unused space in the laboratoiy or office* They may 
be placed flat against the wall (and stacked one upon 
another in tiers) or at the ends of desks, tables, etc. 
Use of these cabinets likewise eliminates the necessity 
of shelving, and thus an empty room may be con¬ 
verted to a reprint ffie room without expensive car¬ 
penter work. The flexibility of the system allows the 
addition of small units ns needed or budget may per¬ 
mit. In the event the collection requires moving it is 
an easy task to crate the individual cabinets; this also 
spares one of the unwelcome task of sorting and filing 
following the move. 

The author prefers a subject filing system to an 
alphabetical author listing, since the material is of 
most value when thought of in relation to subject. 
Such a file (for example, a departmental collection) 
is then of value to graduate students or others who 
know the subject upon which they seek information 
but who, as yet, may be unfamiliar with the various 
authors. In my collection all reprints are marked by 
me in the upper right-hand corner in red ink to indi¬ 
cate the subject, thus permitting secretarial or other 
aid in filing. A typed list, which is posted, indicates 
the scope of each section, and thus the collection is 
available to others without my aid. With tiie modern 
trend to research by projects involving several per¬ 
sons rather than the isolated individual the need be¬ 
comes emphasized of a single large file useful to the 
group* 

In many instances (for example, reports relating to 
physiology, serology, taxonomy, etc.) there may be 
too many reprints relating to a certain subject to 
fom a workable unit. For these a aeries of drawers 
is devoted to subdivisions of the larger topic which 
in the case of “physiology*^ include carbohydrate 
metabolism, nitrogen metabolism, lipolysis, effect of 
environment on microorganisms, etc. With the aid of 
a card file there is no worry that a reprint which 
relates directly to two or more subjects may be “lost** 
in the file since additional cards may be entered in the 
various subject divisions with each of the cards 
marked to indicate the placing of the reprint in the 
file. Since the card file contains countless references 
from the original literature and abstract sources those 
cards for which a reprint is available are so marked. 
The author has found no value in an alphabetical 
anthor listing of the reprints for general use, though 


perhaps such a compilation might be desirable for 
library holdings of a gift collection* 

L. S. MoCluno 

Indiana University 

PER CENT* 

If instructions in an original paper or a laboratory 
text-book call for, say, a 40 per cent, aqueous solution 
of caustic soda, it is probable that what is required is 
a solution containing 40 g of NaDH per 100 cc of 
solution, which is actually a solution containing about 
30 per cent. NaOH by weight. Less probably, 40 g 
in 100 cc of water is actually meant, that is 28.6 per 
cent, by weight. Just possibly the author may really 
mean 40 per cent., that is, 40 g NaOH dissolved in 
60 g of water. But, in general, no indication is given 
08 to whnt is meant. There is often similar ambiguity 
in instructions for preparing mixtures of fluids when 
concentrations are stated as volumes per cent. With 
concentrations up to about 10 per cent., when accuracy 
is not required, the ambiguity is not important, but 
with stronger solutions misunderstanding may be 
critical. 

It may be claimed that the custom of using the term 
“per cent.’’ for grams or volumes per 100 cc solution 
is so well established in American scientific literature 
that nobody would be misled by it. However, the 
writer has been misled at times and the custom is con¬ 
fusing since it is not universally followed. For in¬ 
stance, bottles of concentrated hydrochloric acid are 
labeled with the specific gravity and the percentage 
acid, the percentage being given in the correct sense, 
tiiat is, in grams acid per 100 grams of solution. 
The “Handbook of Physics and Chemistry” uses “per 
cent.” only in the correct sense and uses specific state¬ 
ments for the other senses, see, e.g., “Tables of Specific 
Gravity of Aqueous Solutions” and “Tables of Physi¬ 
cal Constants of Compounds.” 

The incorrect use of “per cent,” seems to be largely 
confined to writers in biological sciences, but there is 
no reason why workers in these fields should be con¬ 
tent to use slipshod toms. I would like to recommend 
that authors, when stating concentrations of solutions, 
should indicate exactly what is meant, by using unam¬ 
biguous expressions such as n g per 100 cc solution, 
of n g per 100 cc solvent, or n g in w cc solvent, 

K. A. C. Kujott 

Institute of the Pennstlvanu Hospital, 
Philadelphia 


SPECIAL CORRESPONDENCE 


THB BBZTISH QSAHAU LAND EXPEDI¬ 
TION. 1934.47 

Tvn Ornhimi L^nd Expedition vas primarily en* 
in' anryey yrotk pn &e west ooast of Graham 
iOp in the Fa&land Island 


Dependences, Antarctica. Advantage was taken of 
the exceptional opportunities for zoological research, 
and the resulting reports ore being published by the 
Briti^ Mueeum. The following, dated August to 
Oetober, 1940, have ooxne to band: 
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Vol. 1, No. 1, pp. 1-139. G. C. L. Bertram. ** The Bi¬ 
ology of the Weddell and Orabeater Seals. 

Vol. 1, No. 2, pp. 141-194. Brian Roberts. ‘^The Life 
Cycle of Wilson's Petrel." 

Vol, 1, No. 3, pp. 195-254. Brian Roberts. "The 
Breeding Behavior of Penguins." 

Vol, 1, No. 4, pp. 255-294, S. M. Manton (Mrs, J. P. 
Harding). "On Two Now Species of the Hydroid Myrio- 
thela." 

Vol. 1, No. 6, pp. 295-318. Theresa Clay. "Ano- 
plura." 

The reports are beautifully printed, but a good 
deal of space could have been saved by a different ar-* 
rangeiuent of the text, while the very wide margins 
are undesirable from any point of view, and especially 
now that there is a shortage of paper. There are 
four species of Antarctic seals, the Weddell and Crab- 
eater being the most abundant, the former being a 
species of the coasts and inshore waters, the latter of 
the pack ice. The Crubcater has a misleading name, 
as its food is Euphausiid Crustacea, shrimp-like crea¬ 
tures of the plankton. Perhaps Floe-seal would be a 
better name, though the scientific name Lobodon €ar~ 
cinophagus can not be altered. During the course of 
the expedition it was necessary to kill 658 seals to 
provide food for 16 men and about 80 dogs. Dr. Ber¬ 
tram took evciy opportunity of doing the actual kill¬ 
ing and butchering himself, in order to obtain the de¬ 
sirable records from each specimen. The records thus 
obtained, together with the concurrent observations of 
the living animals, give us an account of the biology 
of these seals w^hich leaves little to be desired, and to 
this is appended a discussion of the behavior of the 
thirty living Pinnipedia of the world. 

Wilson’s petrel, which breeds in the Antarctic, is 
discussed at length by Dr. Roberts. Summing up, he 
says that the migration of this bird is one of the long¬ 
est and perhaps the most remarkable of any bird 
known. In a straight line the Atlantic migration is 
about 7,000 miles in each direction yet the flight 
throughout is indirect and quite unlike that of land 
birds crossing the sea. For the greater part of eight 
months of the year most of them probably never come 
within sight of a landmark, yet they return at almost 
the same date each year to the same burrow and mate. 


Oceanic migration of this type provides a note¬ 
worthy example of powers of endurance, and it also 
raises the problem of orientation in its most diMoult 
form. In view of such facts it is extraordinary that 
visual memory is still quoted as the most satisfactory 
explanation of the way in which birds orient them¬ 
selves during migration.” 

Four subspecies of Wilson’s petrel are recognized, 
but they are .separated on average characters, so that 
individual birds taken on migration can not be re¬ 
ferred to any particular race with confidence. Dr. 
Roberts says, “the division into four raceJi may not be 
useful tor museum purposes,” but he feels that it is 
desirable to have names for the different populations, 
which, when studied on their breeding grounds, do 
show average differences. It is interesting to find that 
Euphausiid Crustacea are the food of Wilson petrel 
as well os tiic so-called Orabeater seal. The parent 
petrels regurgitate partly digested Euphausm for the 
chicks, “in the early stages this takes the form of a 
clear oil,” but some of the chicks were found to con¬ 
tain almost complete Euphausia, 

The bird lice found on the Wilson’s petrels proved 
to belong to a new species, which is described by Mias 
T. Clay as Naubaies robertsi in her report on the 
Anoplura. 

There are seventeen living species of penguins, 
which i)r. Roberts arranges in six families, one for 
each genus, except tliat the Adelie penguin is put in 
the same family as Pygoscelis, The present account 
has special reference to the Gen too penguin, Pygo- 
scelis papua, and gives a minutely detailed account, 
with many illustrations. 

The author concludes that “each characteristic be¬ 
havior phase appears to have little meaning unless 
considered in relation to its place in the cycle as a 
whole. There is a chain of stereotyped behavior acts 
coiTcluled with physiological processes which arc all 
closely related to each other. Bird behavior must 
surely be explained partly in physiological and partly 
in psychological tonns, for endless difficulties arise 
through investigating by either method alone,” All of 
which may be applied to other creatures than birds. 

T. D. A. CoCKlEKELIi 

IJniveksitt or Coloeado 


SCIENTIFIC BOOKS 


HARMONIC INTEGRALS 

The Theory and Applications of Harmonic Integrals. 
By W. V. D. Hodge, ix +- 281 pp. Cambridge, En¬ 
gland: Cambridge University Press; New York: 
Macmillan Company, 1941, $4.60. 

The author of this monograph is one of the out¬ 


standing geometers in England, and in his special 
field—algebraic geometry—he is known, above all, for 
his important contributions to the theory of algebraic 
integrals attached to an algebraic variety {abelian 
integrals). This theory, inaugurated by the classical 
investigations of Abel and Riemann on the integrals 
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attached to an algebraic curve (1826, 1857) has been 
ever since the object of intensive study by analysts 
and geometers alike (Poinoard, Picard, Castclrmovo, 
Knriques, Severi, etc.) who were attracted to it either 
by its profound analytical content or by its power as 
a tool for the discovery of geometric properties of 
algebraic varieties. The theory gives rise to many 
diMcult questions, and the difficulties increase with 
the dimension of the variety. Thus, while the theory 
of abelian integrals is almost a finished chapter in the 
case of algebraic curves and is a richly developed chap¬ 
ter also in the ca.se of algebraic surfaces, it is on the 
whole unexplored territory in the case of varieties of 
higher dimension. The unsolved problems in which it 
abounds have to do mainly with the classification of 
the abelian integrals according to their singularities 
and with the properties of their periods. By the 
period of a multiple, say m-fold, abelian integral is 
meant its value which we obtain by integrating along 
an m“dimensional cycle of the variety (cycle = a clo.sed 
m-dimensional region; a closed curve, if ui = 1; a 
closwl surface, if in = 2; etc.). 

A typical and important problem, which remained 
unsolved for a long time, was the following: do there 
exist integrals which have no singularities and whose 
periods arc all zeroY Hodge was the first to prove 
tlial such integrals do not exist. This proof marks 
the beginning of a long series of inve.stigation.s by 
Hodge which have materially contributed to a new 
and substantial prog:ress of the theory of abelian inte¬ 
grals. One of the most significant aspects of these 
irtvestigations is the diversity of the methods used. 
In addition to the purely analytical and algobro-geo- 
nietric metliods, topology and differential geometry 
come effectively into play. 

Topological metliods, already used by Poincare in 
questions of the theory of algebraic surfaces, have 
been developed in this country by Lefschetz. The 
topological point of view in algebraic geometry plays 
an essential role in Hodge’s solution of the problem 
mentioned above. Topology also forms the basis of 
de Eham’s theory of integrals on arbitrary topologi¬ 
cal manifolds, a theory which is in close connection 
with Hodge’s theory of harmonic integrals. 

However, it is the adaptation of the methods and 
ideas of differential geometry (Rieniannian geometry) 
to the theory of abelian integrals that best reveals the 
originality of Hodge’s tlicory. Here the central con¬ 
cept is that of a harmonic integruL This is not the 
place to discuss this concept in any detail. It will 
suffice to say that the concept of a harmonic integral 
is more general than that of an abelian integral, but 
is more concrete than the concept of an integral at¬ 
tached to an arbitrary topological manifold. The 
fruitfulness of the concept of a harmonic integral lies 


perhaps just in its being a ‘fiinrmonious” mixture of 
the right amounts of generality and concreteness. 

The mathematical reader will find in Hodge's mono¬ 
graph a very well-written and highly stimulating ac¬ 
count of a young and active mathematical theory, 
He will find ample evidence of the diversity of 
methods which wx have mentioned above. As an in¬ 
genious blond of algebraic geometry, analysis, topol¬ 
ogy, tensor calculus and differential geometry, the 
monograph should prove of considerable interest to 
specialists in these various fields. 

Oscar Zariski 

The Johns Hopkins University 

ELECTRICITY AND MAGNETISM 

A Textbook in Electricity and Magnetism. By H. C. 

KiixiiY. vi+356 pages. New York: John Wiley 

and Sons, Inc. 1941. $3.75. 

This elementary text attempts to give the reader 
an acquaintance with a great deal of modern physics 
as well as to cover the conventional topics suggested 
by its title. The twenty-eight chripters arc short and 
emphasize the historical and descriptive aspects of the 
subject. The diagrams are numerous and well drawn, 
and a number of simple problems are placed at the 
end of each chapter. In the third chapter the author 
goes to some pains to find the potential due to a point 
mass without the use of the calculu.s, but does not 
hesitate to introduce integration by the time Chapter 7 
is reached, and to discuss the partial differential equa- 
l.ioiis of the idcetromagnetic field and the wave equa¬ 
tion in Chapter 28. In discussing induced electro¬ 
motive forces the author makes the common mistake 
of attributing the e.in.f. to '^relative motion between a 
wire and a magnetic field.” 

The book should prove very useful in a survey 
course in leaded to cover modern developments in 
physics as w^ell ns the elements of electromagnetism. 
To cite a few of the modern iopitis presented, we find 
mention of superconductivity, the Barkhausen effect, 
the Stern-Gerloch experiment, the cyclotron and the 
electron microscope, and discussions of space-charge, 
the photo-electric effect, the Bohr theory and the mass 
spectrograph. 

L. P. 

HYDROBIOLOGY 

A Symposium on IJydrobiology. By James G. 

Needham and 51 otlier contributors, ix + 405 

pages. Madison; University of Wisconsin Press. 

1941. Price $3.50. 

This book contains the 32 formal papers presented 
at a symposium on hydrobiology held at the Univer- 
.sity of Wisconsin on September 4-6, 1940, and the 
abstracts of 16 volunteer papers given at one of the 
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eessioixs. The various contributions cover a vrtdc 
variety of hydrobiological subjects relating to inland 
waters, including not only the biological aspects but 
also the geological, physicid, chemical and sanitary 
phases of this field of science. 

The limnological papers deal with the sediments of 
natural and artificial lakes, the penetration of solar 
radiation into natural water, dissolved oxygen and 
lake types, aquatic bacteria in relation to tlie (iyele of 
organic matter in lakes, trematode parasites of fresh¬ 
water snails, the role of aquatic fungi in hydrobiology, 
the limnological role of the higher plants, the photo¬ 
synthesis of algae, the relation of hydrological con¬ 
ditions to speciation in fishes, the age and growth of 
fresh-water fishes, the fish production of inland lakes 
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and streams, pond fish fanning and the effect of pol¬ 
lution on fish life. 

The sanitary contributions relate to swimming pool 
sanitation, water-borne diseases, the chemical treat¬ 
ment of lakes, the food economy of certain mosquito 
larvae, the relation of bydrobiology to malaria con¬ 
trol, the significance of plankton in relation to the 
sanitary condition of streants, schistosome dermatitis 
and its control, the microbiology of sewage and sewage 
treatment and the biochemical relations in the acti¬ 
vated sludge process of sewage treatment. 

Most of the contributions carry illustrations and 
include generous bibliographies. 

ChaNCBY JtTDAT 

University or Wisconsin 
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THE OUTLOOK FOR EDUCATIONi 

A RISING public anxiety respecting the economic 
difficulties of the after-war period is shared by all our 
institutions, public and private. Colleges and univer¬ 
sities are expected to find their income greatly de¬ 
creased. Will fewer and fewer students be enrolled 
as the private incomes of parents shrink in a post-war 
period of deflationf Will some institutions have to 
be closed? Will federal support be required for con¬ 
tinuation and is it desirable to receive or solicit it? 
Will the individual members of our faculties come 
to be as meanly supported as those of continental 
Europe in the two decades following 1918? Will 
courses of study tend to become narrowly “practical^^? 

1 believe there are American-style answers to be 
made to these timorous questions. The post-war pe¬ 
riod may witness surprisingly great industrial and 
commercial expansion to satisfy enormous recon¬ 
struction and delaye<l consumption requirements. It 
is too early to prophesy doom and it is a grave dis¬ 
service to assume it. In any event we have a sound 
pioneer tradition in education whose hall-mark is 
democratic experiment. Whatever we may have bor¬ 
rowed from Europe in ideas, materials and techniques, 
wo cun trace definite lines of experimentation di¬ 
rected down the years toward our own conditions. 
The first of these conditions is that education must be 
adapted to a democratic way of life. Our educational 
system did not become inclusive by accident. It did 
not expand by accident. It was an indispensable part 
of the avowed design of America in the colonial 
period and still more emphatically at the beginning 
of our national life. The bulwark of democracy was 
to be an educated electorate. We are absolutely com¬ 
mitted to that course. An illiterate people will not 

1 Pram the annual report of Dr. Ifloiah Bowman, presl- 
dent of the Johns Hopkina University, 


and can not be united. Our union, to be cither effec¬ 
tive or free, must rest on understanding, and as “no 
one can know it all or miss it wliolly,” discussion and 
compromise are indispensable. Education to know 
America, to know its history, its social life, its indus¬ 
trial expansion, its artistic and literary creations, ite 
scientific achievements, its power to work together on 
so vast a scale and at so high a level of efficiency—all 
this, and all our defects and colossal shortcomings os 
well—-make an educational program that the Amer¬ 
ican public, in our opinion, will sustain. The after- 
war period will require, as earlier periods of crisis 
have required, that our cultural institutions keep 
asking and attempting to answer the question, “How 
do we want to live in America This is the question 
and the experiment that unites us. There are two 
deadly dangers in education, the unquestioning ac¬ 
ceptance of routine in teaching, and complacency 
with respect to existing standards and objectives of 
research. The spirit that maketh alive is compounded 
in part of free inquiry and controlled experiment; in 
part also of a high dissatisfaction with the limits of 
yesterday's horizon. 

After this war is ended, whether or not we partici¬ 
pate, America will not be like any other country in 
the world. It will still have more mechanical and 
electrical power per person by several hundred per 
cent., it will have its commitments to democracy and 
inter-group habits of cooperation, there will still be 
private property and private incomes, there will be a 
characteristically American outlook in which enter¬ 
prise, hope and hard work will be blended. 

More advanced experimentation will probably mark 
our educational policies in the poat-war years. How 
can we deepen the study, within the university, of 
great human problem #hoae solution is the smmiA 
guarantee of the future unity and freedom of 
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ieat It is tbe crowning distinction of the American 
university that it has built a worthy part of the na¬ 
tional temple. While there may be confusion in con¬ 
fused minds concerning university purpose^ could 
anything be clearer than that free inquiry and report 
is itself one of the greatest and most highly moral 
educational purposes in a democracy f The univer¬ 
sity is not designed to be authoritarian and say the 
last word in morals, ideas, research or teaching. We 
can avoid the authoritarian road only by choosing 
the free road. A body of prescribed doctrine, ap¬ 
proved books, dialectical smartness and a priori opin¬ 
ion masquerading as “wisdom” can give “unity” also, 
as authoritarian governments have amply demon¬ 
strated. The strength of our American unity is in 
our free way of uniting. Our puri) 08 e is to train that 
freedom into responsibility. The growth of our edu¬ 
cational jirogram is due to the demonstrated need for 


the trained and responsible men and women we help 
to produce, with all faults of training and leamintg 
fully and freely admitted. In part our directive 
priuciples and powers grow out of what we find, in 
pari out of a high court of moral judgment called in¬ 
formed opinion. No earthly device can make all our 
people wise or infallible in judgment. Wisdom that 
serves unity and fair social living is not an alTair of 
graven tablets to be memorizetl, nor yet a delusion 
based on “ragged notions and babblements,” but ex¬ 
perience of the individual with the world after some 
thought about human experiences as recorded in the 
books by minds that are trained to be critical. “Sci¬ 
entific method” is one of several ways by wluch such 
training juay be developed. We are not far enough 
advanced biologically to get assured wisdom at 21, as 
a result of some final scheme of formal education 
that has so far eluded us according to the critics. 


SPECIAL ARTICLES 


PYRIDOXINE AS A GROWTH FACTOR FOR 
GRAPHIUM 

pYKii>OXmK (vitamin B^) is known to be essential 
for the growth of excised plant roots,*-^ for certain 
mutant strains of Neuro^pora,^ and for the G.M. 
strain of yeast.'* In connection with our studies on 
the vitamin requirements of fungi, an interesting ex¬ 
ample of pyridoxine defliuency has been found in 
cultures of Graphium ulmif the organism which causes 
Dutch elm disease. This preliminary report on 
Graphium presents an example of the requirement of 
an accessory growth factor necessary for the life of a 
parasitic fungus. In view of recent work on chemo¬ 
therapy by use of analogs which compete with natural 
growth factors in certain microorganisms causing dis¬ 
eases, it is hoped that this information may be of 
some use to phytopathology sis who are attempting to 
control the Dutch elm disease. 

The basal solution used for cultivating Graphium 
contained the following in one liter of triple distilled 
water: recrystallixed asparagine, 4.0 gra; dextrose, 40 
gm; KHaPO*, 1.6 gm; .MgSO* • 7 H 2 O, 0.5 gm; 
GaCl 2 ■ 2 H 2 O, 0.1 gm. The elements, B, Mn, Zn, Cu, 
Mo and Fe were supplied in appropriately small 
quantities. Vitamins were added to this medium in 
the following amounts per liter; thiamin, 300y ; lacto- 
davin, IOOy; nicotinie acid, 500y; pyridoxine, 200y; 
inositol, 600y; pantothen, 200yj biotin, 0.4y; and 

^ W. J. Bobbins and M. B. Behmidt, Proc. Nai. Acad. 
Sou, 1, 193». 

^ J. Bonner, Amer. Jour, Bat, 27; 692, 1940. 

* G. W, Beadle and E. L. Tatum, Proa. Nat. Acad. 8ci., 
r.A. 4v2rt 499, 1941. 

* B, J. WlHiamSf B* E- Eakin and J. B. McMahan, ITni- 

^ 4127 ; 84, 1941. 


ascorbic acid, 500Y. The medium was dispensed into 
pyrex flasks, 25 ml per flask, und autoclaved at 15 
pounds for 20 minutes. Inoculation was accomplished 
with bacteriological precautions by pijyetting a drop 
of spore suspei\siim into each flask. Growth was de¬ 
termined at the end of two weeks by M^eighing the 
washed and dried mycelium on filter paper. 

A typical experiment was set up with basal medium 
to which no vitamins were added, basal medium con¬ 
taining the 8 vitamins, and a series of media in which 
one vitamin was omitted at a time to give 8 kinds of 
single deficiencies. Five replications were employed 
for eacli kind of medium. Growth was obvious only 
in the media containing pyridoxine. The presence or 
absence of the other accessory substances made little 
difference in growth. In another experiment each of 
tlie 8 vitamins was added singly to the basal medium 
in order to determine the effectiveness of each in the 
absence of the other 7 accessory factors. Growth 
occurred only in the medium which contained pyridox¬ 
ine. It appears that Graphium is able to grow in the 
basal medium supplemented with only pyridoxine. 
Either these other vitamins are not essential, or what 
is more likely, the fungus synthesizes out of elemen¬ 
tary compounds other factors wliich are necessary for 
growth. 

TABIiE 1 


pyridoxine Dry weight of Oraphium 

gamma/lUer mg/OaRk 


0.005 

0.2 

0.01 

0.3 

0.1 

1.0 

1.0 

4.5 

00.0 

14.2 

500.0 

13.0 


I 
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Further studies on the extent of growth in basal 
medium supplemented with increasing amounts of 
pyridoxine gave the results shown in Table 1 expressed 
as the average dry weight of five flasks for each treat¬ 
ment. 

The fungus is sensitive to increments of pyridoxine 
at least in the range from 0.01 to 50.0 gamma per 
liter. No claim is iriade for a complete medium for 
growth of Graphium. Additions of yeast or of dark 
molasses to the medium containing pyridoxine permits 
still greater growth of the fungus. It soottis probable 
that other unidentified essential factors may be made^ 
by the fungus in less than optimum amounts for 
growth in this synthetic medium. 

Paul R. Btjrkixoloeh 
Ilda McVeigh 

Osborn Botanical Laboratory, 

Yale University 

ELECTROPHORESIS OF THE CHLORO¬ 
PHYLL-PROTEIN COMPLEX 

A NUMBER of reports concerning the isolation and 
purification of a chlorophyll-protein complex from 
leaves have recently appeared. Although the protein 
nature of the material composing the complex has 
been supported by analytical evidence, it seemed de¬ 
sirable to investigate the problem by means of electro¬ 
phoresis in an attempt to demonstrate the existence 
of an isoelectric point in the range of pll character¬ 
istic of proteins. 

In 1912 it was observed by Herlitzka,^ on subjecting 
press juice of leaves to electrophoresis, that the chloro¬ 
phyll migrated toward the anode. More recently, 
Ncisch* has reported that suspensions of chloroplast 
granules isolated from clover leaves arc olectropho- 
retically negative in distilled water and positive in 
N/5 IICl. Aside from these reports, there seems to 
be no information in the literature concerning the 
electrophoresis oL’ the purified chlorophyll-protein 
complex. 

We have prepared suspensions of the complex by a 
modification of the methods of Menke® and of Stoll 
and Wiedemann.^ Young leaves of beans {Pkaseolus 
vulgaris L., vor. white navy) were ground in M/100 
phosphate buffers at pH 7.2 and the deep green sus¬ 
pension was centrifuged to remove cellular debris. 
Neutralized ammonium sulfate was added to the su¬ 
pernatant solution until the molarity reached 1.3, 
After a wait of thirty minutes the green material 
was .sedimented by exjntrifugation; this left the brown 
impurities dissolved in the supernatant. The opera- 

1 A. Horlitzka, Biochein. 38: 321, 1912. 

3 A. C. Neiseh, Biochen. Jour., 33: 293, 1939, 

» W. Menke, Z. Bot., 32: 273, 1938. 

^A. Stoll and E. Wiedemajin, Forisohr, Chem, orgaTi, 
Katurstoffe, 1: 159, 1938. 


tion of resuspension in the buffer and subsequent 
salting out was repeated several times in the course 
of several hours. The green material was finally re¬ 
suspended in the buffer and dialyzed against the same 
buffer until free from sulfate. All preparative opera¬ 
tions were carried out at 0® C. The purified green 
suspensions exhibited the physical characteristics de¬ 
scribed by other workers,*- ® e.g., a strong maximum 
absori>tion band at about 678 um, photostability, red 
fluorescence, sensitivity to protein coagulants. When 
the i>n was reduced below 5, floc<iulati*)n ensued. 

Using a microelectrophoresis technique which has 
been described elsewhere,’ we have found that the 
green microscopic particles, which make up the sus¬ 
pensions, are isoelectric at pH 4.7 in M/50 acetate 
buffers at 25° C. The particles migrate independent 
of size, shape or degree of clumping. Particles at 
tlie limits of microscopic visibility (at a magnification 
of 1,100) migrated at the same rate as larger ones. 
In fact, the particles behaved as though their sur¬ 
faces were exceedingly uniform. By centrifugation 
at about 4,000 r.p.uL it was possible to remove all 
visible particles. Quartz or collodion particles placed 
in the resultant clear green solutions exhibited nn 
electrophoretic behavior identical, Avithin the limits of 
error, Avith the natural chlorophyll-containing par¬ 
ticles of the original suspensions. No significant dif¬ 
ferences could be noticed between the electric mobili¬ 
ties of various preparations. Under the above ionic 
conditions the electric mobility curve tends to flatten 
out on tlie negative side at about pH 6.5 and on the 
positive side at about pH 3.6. 

Smith® reports that suspensions flocculated at pH 
4.5 or below are altered by the acid and more readily 
salted out after re.suspension. Wo have found that 
particles from suspensions exposed to a pH of 3.1 
(M/25 acetic acid) for more than thirty minutes ex¬ 
hibit an altered electric mobility when resuspended in 
more basic buffers. The electric mobility curve is 
shifted so that the isoelectric i>omt lies at pH 6.0. 
The curves are nearly parallel on the negative side 
but converge on the positive side. Investigations of 
the rate of this denaturation process show that it is 
virtually complete within five to ten minutes at pH 
3.1 (at 25°). At values of pH more basic than 3.1, 
the process is less rapid. Since at least five minutes 
are needed to moke a measurement of electric mo¬ 
bility, it is apparent that the electric mobility of the 
undenatured material can not readily be determined 
below pH 4.5, In this respect the particles are simi¬ 
lar to thyroglobulin in their behavior.® 

8 J. Shafer, Science, 91: 680, 1940. 

flE. L. Smith, Jour. Gen. PhgsioL, 24: 665, 1941, 

T L. S. Moyer, Jour. Boot. 81: 631, 1986. 

sM. Hoidelberger and K. 0. Pedersen, Jour. Gen. 
Physiol, 19: 95, 1935. 
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It would seem premature to assert that these obser¬ 
vations characterize the chlorophyll-protein itself. In 
any event, the electrophoretic properties are closely 
correlated with the general colloidal behavior of the 
complex. We intend to publish an extended account 
of these investigations in the near future. 

Mteb Fishman 
Laurence S. Moter 

The Division of Agricultural Biochemistry 
AND THE Department or Botany, 

University or Minnesota 

EFFECTS OF OXYGEN ON RESPIRATION, 
FERMENTATION AND GROWTH 
IN WHEAT AND RICE 

IllCE Hoefls are cu|)iible of germinating in the ab¬ 
sence of oxygon and the seedlings grow well when 
suhnuTged in water containing little oxygen, whereas 
wheat is unable to germinate or develop under such 
conditions.^ In an attempt to ascertain Uie physio¬ 
logical basis for this difference, a study was made of 
tlie influence of variations in oxygen tension (p0;>), 
from 0 to 20.8 per eent., on respiration, fermentation 
and growth In seedlings of each of these cereal grains. 

Manomctric measurements of the gas exchanges 
occurring in seedlings of wheat {Triticiim vulgare 
var. Lea|>'s Prolific) and of rice (Orgsa sativa var. 
Early Prolific) were conducted at 30“^ C., using a 
liarcroft-Warburg apparatus according to the method 
of Dick OILS and Simer.^ The? seedlings had roots 5 to 
8 ram long when germinated in the dark at 30® C. on 
moist filter paper; for this development wheat re¬ 



quired 24 to 26 hours, rice 30 to 33 hours. Groups of 
uniform seedlings (25 wheat or 30 rice) were soaked 
for one hour in a 0.013 molar phosphate buffer ad¬ 
justed to pH 5.8, containing 4 per cent, sucrose and 
having a K/Ca balance of 7.5/1. Then the seedlings 
of each group were placed on a bed of gloss beads in 

II. Nagai, Tokyo Imp. Univ. Jour. Coll. Agr., 3: 109, 
1916. a Stich, Flora, 74: 1, 1891. 

*M. Dixon, * * Manometrie Methods/' pp. 61-67. Lon¬ 
don! Cambridge University Press, 1984. 


the manometer ves.sel with their roots submerged in 
the buffer solution to a de})th of 1 to 2 rnin. Prior to 
each test of 1 to 1.5 hours' duration, the vessels were 
thoroughly flushed with the required gas mixture, 
I)repared by partially replacing normal air with 
nitrogen. 

The results of the gas-exchange measurements arc 
shown in Figs. 1 and 2, in which smoothed curves 
have been drawTi in solid lines to show the trend of 
the experimentally determined points, each of which 
represents tlie average of 4 or 5 8e]r>arate determina¬ 
tions. In 20.8 per cent, 0^ (air) the average aeti\uty 
of rice seedlings, as shown by CO^ evolution, was 
found to be 87 per cent, of the average of wheat 
seedlings on the basis of dry weight of embryos. To 
facilitate comparison of the experimental data, the 
curves in all case.s have becTt plotted for the activity 
of a number of seedlings (wheat, 6.4; rice, 13.3) cal- 
(mluted to produce 100 emm of COg per hour in 20.8 
per cent. Og. 

In the growth experiments 225 twelve-hour-old 
si^edlings of wheat and rice were allowed to develop 



for 96 hours at 30° C. on moist filter pax)er in gas 
streams containing from 0.25 to 20.8 per cent. Og. 
Increment in dry weight of embryo {i.e., of all the 
seedling except the endosperm) was used as a mea¬ 
sure of growth. The curves depicting the results of 
the growth experiments are presented in Fig. 1, 
plotted on a scale of ordinates in which 100 repre¬ 
sents the increment in embryo dry M^eight in 20.8 per 
cent. Oji, 

Inspection of the curves of Fig. 1 for consump¬ 
tion reveals the following iTlations: The 0^ intake by 
rice is less rapid than that by wheat over the range 
of Og tensions in which tests were conducted. With 
decrease in O-i tension, the growth curve for wheat 
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falls rapidly, and it roughly parallels the curve for 
Oj consumption. In rice the relation is very differ¬ 
ent ; As the 0^ tension is decreased, the growth curve 
remains relatively high in spite of a rapid and con¬ 
tinuous decrease in the O 2 intake. 

Fig. 2 shows not only total evolution of CO 2 , but 
also its components—respiration COj and fermenta¬ 
tion CO 2 . In preparing those curves, it was assumed 
that all the activity of seedlings tested in 20.8 per 
cent. O 3 (air) was respiration (aerobic) and that in 
this O 2 tension little or no fermentation (anaerobic) 
occuri’ed.^ The respiratory quotient (CO 2 /O 2 ) for 
activity in air was calculated, and it was assumed that 
this quotient remained constant i'or respiration 
(aerobic) in all Og tensions. Knowing the respira¬ 
tory (juotient, and having measured Og absorption 
and CO 3 evolution over the range of O 2 tensions, the 
amounts of respiration COg and fermentation COg 
could be calculated for any Og tension as follows: 

emm Oa X respiratory quotient--cmiii rcapirati(oi (’Oy. 

emm total COj-emm roapiration OOa=cmDi fermenta' 
tion CO,. 

Applying this method to the smoothed curves for 
total CO 2 (Fig. 2) and Og (Fig. 1), the curvq^shown 
by broken lines in Fig. 2 were obtained. 

Prom Fig. 2 it jnay be seen that as the Og tension 
decreases, the experimentally determined curve for 
total COa output of wheat falls, whereas there is a 
rise in the corresponding curve for rice. The curves 
for CO 2 produced in respiration (aerobically) are 
similar in form to I he O 2 activity curves of Fig. 1 
from which they were calculated; wheat shows higher 
respiratory activity than rice. Inspection of the 
curves of Fig. 2 representing COg produced in fer¬ 
mentation (anaerobically) shows far greater activity 
in rice than in wheat As the Og tension is decreasing 
from 10 to 0 per cent., the fermentation in rice in¬ 
creases rapidly, until the COg output by fermenta¬ 
tion in 0 per cent. readies 150 per cent, of the 
total CO 2 evolution in air. With the corresponding 


decrease in Og tenaion the ihoreaae in fermentation 
in wheat is much more gradual, and in the aompkte 
absence of O, the CO 2 output attains a level only 50 
per cent, as high as the total COg output in air. 
Approximate I/N ratios (total COg output in 
Ng-f total COg output in 20.8 per cent. Og) for wheat 
and rice are 0.5 and 1.5, respectively; and Meyerhof 
qnolients* for O 3 tensions ab<we 0.25 per cent, are 
from 1.5 to 2.0 for nee and 0.2 to 0.5 for wheat. 
Both the I/N ratios and the Meyerhof quotients indi¬ 
cate that a marked Pasteur effect (or Og inhibition of 
fermentative processes) occurs in rice, whereas this 
efft^et i.s relatively weak in wheat. Under the condi¬ 
tions of these experiments the anaerobic mechanism 
of rice in the complete absence of oxygen is approxi¬ 
mately tliree times as adivo as that of w'heat. Witli 
increase in O 2 tension, the values of the F/R ratio 
(ratio of fermentation to respiration where Og is 
present, 0.25 per cent, or higher) range from 7.3 to 0 
for wheat and from 50 to 0 for rice. 

We may conclude that in the absence of On i*ice is 
capable of germination because it possesses a strong 
mechanism for fermentation, whereas wheat, with its 
feebly functioning anaerobic system, is unable to 
germinate. Even in rice, growth soon ceases in the 
complete absence of oxygen. With a very low Oj 
supply rice is able to accx)mplish more nearly normal 
growth than wheat in spite of the fact that rice is less 
capable than wheat of using the low concentration of 
Og in resxiiration. The superiority of rice over wheat 
in ability to grow in a low Og concentration is depen¬ 
dent upon the possession by rice of a very strongly 
developed fermentation (anaerobic) system that more 
than compensates for a respiration (aerobic) system 
that is oven weaker than that of wheat. It is expected 
that a more detailed analysis of these data will be 
published elsewhere. 

David L. Taylor 
Laboratory of Plant Physiology, 

Columbia XJNiviaifiiTY 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN APPARATUS TO DELIVER A MEASURED 
AMOUNT OF CO. FOR BLOOD CULTURES 

The importance of blood cultures in the diagnosis 
of Brucellosis in nmn necessitates a simple apparatus 
for providing a COg atmosphere for these cultures. 
The apparatus described here (Fig. 1 ) can be made 
from materials usually stocked in any hospital labo¬ 
ratory. 

The COg is drawn from a tank with a reducing 
valve and conducted through a rubber tube to a three- 

» D, Burk, Cold Spring Harbor Symposia on Quantita¬ 
tive Biology, 7: 420, 1939. 


way valve, and from this to either a hypodermic 
syringe or a Luer observation tube connected to a 
20 -gauge, 3-inch h 3 rpodermic needle. This needle has 
been bent and fused to a 20 -gauge, li-inoh needle, 
which in turn is fastened to another Luer observation 
tube opening to the outside. The three-way valve may 
be adjusted so that the barrel of the hypodermic 
syringe is connected with the tube leading to the longer 
hypodermic needle. 

The three-way valve is ffrst adjusted so that a stieaain 

AK, 0. Dixon, Proc. FhU* 12; ^1. 

1937 . ■ > , , . , 
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of CO 4 will fiugh out any air present in tbe rubber 
tubing end the 3-inch hypodermic needle. The needles 
are then inserted through the rubber vaccine stopper 
into the 250 cc medicine bottle containing 100 cc of 
medium, and 10 cc of the patient's blood. The valve 
is then turned so that the CO 2 will flow into the 
syringe, pushing up the plunger until the required 
amount is indicated on the barrel. The valve is once 
more adjusted so that tlm COj will flow from the bar¬ 
rel of the syringe into the Tuedieine bottle, displacing 



air which is forced from the bottle through the shorter 
hypodermic needle. 

The weight of the plunger ia sufficient to force the 
COg out of the syringe if the plunger slides smoothly. 
Only a smoothly sliding syringe should be used if the 
volume is to be accurately measured. A safety clamp 
above the plunger will prevent it from shooting out 
when the CO 2 pressure becomes greater than the re¬ 
quired } pound gauge pressure. 

The three-way valve may be fused to the syringe 
or it may be fused to a collar which slips on the 
syringe. The latter is preferable since syringes of 
different siases may then be used. The apparatiis can 
then function in other ways. For example, without 
the needles, it may be used for conducting a measured 
amount of 0 * into an anaerobic jar during the prepa¬ 
ration of staphylococcus enterotoxin. It may also be 
used to supply CO# to anaerobic jars for the culture 
of the gonococcus on solid media. 

The needles may be sterilised as a unit together with 
the (damped Luer tubes. 

Milton Lbvinb 
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TRAPPING SNAILS OF THE GENUS 
CAMPELOMA 

An efficient method of collecting the snail Campe- 
lotna sp. in streams was found during a study of the 
life history of the trematode worm Cercariaeum con- 
stantia^ Mueller. Since Campaloma habitually bur¬ 
rows, the collection of these snails in quantity by 
screening consumes much time and is hard work. 
While collecting these snails in the Huron liiver near 
Ann Arbor, Micliigan, I noted that they were fre¬ 
quently found in considerable numbers around dead 
and decaying organic matter. To determine the time 
required to accumulate a quantity of snails, a dead 
fish weighing a pound was placed in the mud where 
earlier collections had been made. Ten days later, 
an area of Hpj>roxiiaale]y one foot square and six 
iiKihes deep around the fish yielded 78 CampeUma, 
a number far exceeding those taken in siinilar, but 
iinbaitcd, situatirms. 

Dr. G. R. La Rue suggested the use of dung in place 
of dead fish, as he believed that these snails might be 
eoprophagous and beejome infected by eating tretna- 
tode eggs voided in feces. Accordingly, small (doth 
packets of feces were planted in the muck and found 
to be equally as effective as the dead fish, and more 
conveniently handled. Dung of dog, cat, fen*ct, musk¬ 
rat and chicken was tried. After u few preliminary 
experiments, chicken dung was used exclusively. It 
was dried before use, which eliminated objectionable 
odors and per mitt ed it to be packaged in quantity and 
stored to be used as needed. Dried dung was as 
effective as fresh. 

To make a snail trap, a quantity of dried chicken 
dung is placed in the center of a cloth nine inches 
square, the corners twisted together and tied with 
heavy cotton twine, leaving free enough to tie to a 
stake. Double thickness of washed cheesecloth ia 
ideal; heavier cloth resists rotting for a longer time 
but also retards the passage of the fecal extract. The 
twine sboold be capable of resisting rotting in water, 
since these packets remain effective until their con¬ 
tents are gone. The packets are tied to stakes and 
placed in suitable habitats for Campaloma. 

Choice of location is important. In streams these 
snails frequent shallow, mucky situations and plant¬ 
ings should be made here; gravel are*is in deep water 
should be avoided. When properly planted, the 
packet should be half-buried in mud with the stake 
projecting above the water level far enough to be 
easily recognised. In areas frequented by many peo¬ 
ple, the plantings should be inconspicuous to prevent 
possible interference. This can easily be accom¬ 
plished by using dark-colored cloth and stakes made 
of tree branches; in summer, willow is especially 
suita^ because the leaves remain green and willow 
looks ^turol along the banks of streams. 
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The trap remains effective for approximately six 
weeks, but to get best results the location should be 
changed every ten days or two weeks. The snaib 
are collected by removing the trap and screening 
the mud from un area about 15 inches square around 
it by means of a wire net (Fig. 1). The net con¬ 



sists of a frame of one quarter inch steel bar fash¬ 
ioned in the shape of an equilateral triangle one 
foot on a side, and having a tang three inches long 
at the apex mounted in a handle with a ferrule. 
Galvanized wire screen of three sixteenths inch mesh 
is soldered to the frame. The screen gradually deep¬ 
ens from the leading edge to form a bag two inches 
deep at the apex of the triangle. The leading edge is 
protected by a band of galvanized sheet iron three 
inches wide folded over the frame and soldered. The 
completed screen is very sturdy and will withstand 
hard usage. 

It was suspected that in streams the current might 
carry the fecal extract which the snails followed to 


its source at the trap. This idea was tested by 
planting marked snails at various distances, two to 
15 feet, upstream, us far as 20 feet downstream, and 
ten feet across the stream from a trap. In collections, 
made at weekly intervals for five weeks, 28 of the 
07 snails (41.7 per cent.) planted upstream, 24 of 
the 86 (26.7 per cent.) planted downstream, and 2 
of the 9 (22.2 per cent.) planted across the stream 
were taken at the trai>. Practically the same number 
of snails moved to the trap from 15 feet upstream 
and 20 feet downstream as from 2 feet up- and 
downstream. JVIy data indicate that'the snails move 
at random. Once arrived at the trap, however, they 
tend to stay as long os the food supply lasts. 

In lakes the traps proved ineffective. Experiments 
to determine the reason for this have not been car¬ 
ried out. All the lakes tried had bottoms of sand 
underlaid by muck which perhaps provides stiff!eient 
food for Cawpeloma to nullify the effects of food con¬ 
centrated at traps. Traps should be tried in lakes 
with clean, sandy bottoms. 

In the streams tested tlie traps are specific for 
Campeloma, Other species of snails are not taken 
in the trnx>s and only occasional bivalvt^s, Alanmidonta 
calceolus and Sphacritm sp., have been collected 
from them. 

LEONAfU) N. AunisoN 

Department ok Zoolooy, 

Univerrjty op MicnioAN 
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PERMANENT SECRETARY 


From December 29, 1941, to January 3, 1942, the 
American Association for the Advancement of Sci¬ 
ence held its annual meeting in Dallas, Texas. When 
the meeting was originally planned the officers of the 
association looked forward with pleasure to going to 
Texas, but their happy anticipations were clouded by 
the turn of international affairs early in December. 
Their misgivings, however, were not well founded, 
for the meeting surpassed all expectations. The 
programs of the association and its affiliated societies 


included 1,43d addresses and papers which were pre¬ 
sented at 193 different sessions. About 4,000 persons 
attended the scientific sessions, of whom 1,851 regis¬ 
tered and received the general program of the meet¬ 
ing. 

In 1931-1932 the association held its annual meet¬ 
ing in New Orleans, a much larger city than Dallas 
and one nearer the great centers of population. At 
the New Orleans meeting a decade ago and in time of 
peace the registration was 1,447, less than the registra- 
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tion at Dallas by 404, and the number of addresses 
and papers presented was 1,263, or 173 fewer than 
were presented at Dallas. TMb favorable comparison 
is due in part to the present vigor of the association 
and its affiliated societies and in part to the enthu> 
siastic support of the Dallas meeting by the citizens 
of Texas, which was expressed in the excellent local 
arrangements and the exceptionally large attendance 
at the general addresses open to the public. 

REGISTRATION 

The registration for the meeting at Dallas by states 
and foreign countries was as follows: Alabama, 15; 
Arizona, 14; Arkansas, 23; California, 68; Colorado, 
29; Connecticut, 17; District of Columbia, 30; Flor¬ 
ida, 7; Georgia, 14; Hawaii, 1; Illinois, 79; Indiana, 
44; Iowa, 60; Kansas, 51; Kentucky, 10; Louisiana, 
84; Maine, 1; Maryland, 14; Massachusetts, 17; Mich¬ 
igan, 36; Minnesota, 34; Mississippi, 17; Missouri, 
60; Montana, 3; Nebraska, 28; Nevada, 1; New 
Hampshire, 3; New Jersey, 14; New Mexico, 33; New 
York, 67; North Carolina, 17; North Dakota, 5; 
Ohio, 58; Oklahoma, 126; Oregon, 4; Pennsylvania, 
29; Rhode Island, 4; South Carolina, 9; South Da¬ 
kota, 5; Tennessee, 21; Texas (Dallas, 134), 621; 
Utah, 3; Vermont, 1; Virginia, 18; Washington, 4; 
West Virginia, 6; Wisconsin, 32; Wyoming, 6; for¬ 
eign countries, 9 (Argentina, 1; Brazil, 2; Canada, 
6); a total of 1,851. 

ARTHUR H. COMPTON, PRESIDENT-^ELECT 

Dr. Arthur H. Compton, Charles H. Swift Distin¬ 
guished Service Professor of Physics in The Univer¬ 
sity of Chicago and Dean of the Division of Physical 
Science, was unanimously elected president of the 
association by the council at its meeting held on Dec. 
31,1941. In electing Dr. Compton the council agreed 
with the general membership of the association which 
favored him for president in the preference ballot cast 
in October and November, 

It is unnecessary to list the honors Dr. Compton 
has received, for they are widely known in a general 
way but are too numerous to be remembered by any 
one, even by himself. He has been honored for the 
profound researches he has carried out in the quiet 
and solitude of his laboratory, for his scientific states¬ 
manship (if the word may be borrowed for use in this 
connection) in organizing and carrying out world¬ 
wide investigations of the reception and properties of 
cosmic rays, and for the influence he has had on edu¬ 
cation. In choosing us its president a man so highly 
honored in foreign countries, as well as in his own, 
the association adds another illustrious name to the 
roll of its presidents. 

Dr. Compton is a member of a family that has be¬ 
come famous in one generation, his brother, Dr. Karl 


T. Compton, president of the Masaaehuaetts Institute 
of Technology, having been president of the associa^ 
tion in 1935, and his brother, Dr. Wilson Compton, 
having been a member of the finance committee of the 
association from 1933 to 1941. Dr. Arthur H. Comp¬ 
ton was bom in Wooster, Ohio, 49 years ago, son of a 
college professor of philosophy and of a mother noted 
for her intelligence, ability and character. He was 
graduated from Wooster College in 1913, took his 
Ph.D, degree at Princeton University in 1916, and he 
has received honorary degrees from several universi¬ 
ties. He has been on the faculty of Wooster College, 
Princeton University, the University of Minnesota, 
Washington University, and finally in the department 
of physics of The University of Chicago since 1923. 
Dr. Compton has had in addition tlie broadening ex¬ 
periences of being a research physicist of the West- 
inghouse Lamp Company in 1917-1919, a national re¬ 
search fellow at Cambridge, England, in 1919-1920 
and special lecturer at several foreign universities. 

Those who do not know Dr. Compton personally 
naturally wonder what sort of man he is as a human 
being. Contrary to the cartoonist’s conception of a 
scientist, he was a football player in college and has 
kex>t his robust physique, he is not absent-minded or 
a dreamer but an excellent companion with a great 
variety of interests, and as a member of society he is 
a model of stability and integrity. Nor is he lacking 
in appreciation of the fine arts or of the aspirations 
that move us in quiet hours. He is, in fact, one of 
the most sincere supporters among scientists of the 
value of religion for humanity. Of such a sort is the 
man whom the association has chosen as its leader at 
the time of its greatest membership and of its greatest 
opportunities for service to science and society. 

THE ASSOCIATION PRIZE AWARD 

A generous friend of the association has provided a 
Thousand Dollar Prize to be awarded at each annual 
meeting for a paper of high importance presented be¬ 
fore a scientific session. Since the relative importanoe 
of scientific work in different fields can not be deter¬ 
mined, there can be no ^eat paper** at a meeting of 
the association. There can be and are many papers 
of high importanoe, a fact that makes the work of 
the prize committee difficult. 

The nineteenth Thousand Dollar Prize wag unani¬ 
mously awarded at the meeting in Dallas to Drs. 
Dngald E. S. Brown and Douglas A, Marsland, of 
New York University, and Dr. Frank H. Johnson, 
of Princeton University, for two joint papers, refer¬ 
ring to two aspects of the same hroad problem, the 
titles of which are given in the following repori of the 
prize committee. The report of the prise eomtoRt^ 
consisting of Frank E. E. Oermai;tn (d%emiiit)> 
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man, John A. MoO^ooh (psyohologifit), Hugh D. Miser 
(geologist), Theophilus S. Painter (zoologist) and 
Malcolm H. Soule (bacteriologist) was as follows: 

The Committee on the Thousand Dollar Prize Award 
has been greatly impressed by the large number of papers 
presenting the results of pure and applied research which 
have been read at the 110th meeting of the American 
Association for the Advancement of Science, held in 
Dallas. 

We unanimously vote to award the Thousand Dollar 
Prize for the two closely related papers presented as one: 
(1) ''The Reversible Denaturation of Enzymes as a De¬ 
termining Factor in tho Reaction of Biological Systems 
to Temperature and Pressure.’’ (2) "Tho Mechanism 
of Teinporaturo and Hydrostatic Pressure Reversal of 
Narcosis in Luminous Bacteria," by Drs. Dugnld E. S. 
Brown and Douglas A. Marsland, of New York Univer¬ 
sity, and Frank H. Johnson, of Princeton University. 

In these papers an interpretation for the reversible 
biological effects of pressure is presented and the quanti¬ 
tative evidence seems to be fully conclusive and is directly 
referable to basic principles of thermodynamics. 

In sohdng tho riddle of pressure, evidence has been 
found for a new general understanding of temperature 
relations in biological processes. A new concept, also 
supported by clear-cut evidence, is introduced with regard 
to the mechanism of narcosis. 

Thus a common denominator appears to have been 
found for throo fundamental factors in biological proc¬ 
esses—^pressure, temperature and narcosis—wherein di¬ 
verse effects can now be related to the same fundamental 
mechanism, itself in accord with familiar laws of physical 
chemistry. 

Dr. Brown waa born in St. Thomas, Ontario, in 
1901, and took his college work at the University of 
Michigan and received the Ph.D. degree from Cornell 
University. Dr. Marsland was born in Brooklyn in 
1899 and received the B.S. and Ph.D. degrees from 
New York University and the M.S. degree from Co¬ 
lumbia University. Dr. Johnson was born in Raleigh, 
N. C., in 1908 and received the A.B. and Ph.D. degi'ees 
from Princeton University and the A.M. degree from 
Duke University. 

RESOLUTION OF APPRECIATION 

{Unanimously passed by the Council Dec, 31, 1941) 

“For the first time in the history of the A.A.A.S. 
the great state of Texas has been its host for an an¬ 
nual meeting. Texas was admitted as a state at about 
the same time tho Association was organized, the state 
having been taken into the Union in 1845 and the 
A.A.A.S having been organized in 1848. Both Texas 
and the Association have surpassed the highest ex¬ 
pectations of their founders. Texas is an empire, 
not only in the extent and variety of its area, but 
in its natural resources, its agriculture, industry, com¬ 
merce and wealth; and now in its education, its culture, 


its ambitions and in all the finer aspects of civilization. 
It has been a distinct pleasure for this Association, 
one of the greatest scientific associations of the world, 
to hold its noth meeting in one of the several out¬ 
standing cities of this state. 

“Now that the meeting has exceeded all expectations 
in attendance, quality of papers and local interest, the 
Council of the Association, at its final session, held in 
Dallas on this, the last day of the year 1941, records 
its deep appreciation for the efficient services rendered 
by the Dallas Local Committee, organized under the 
chairmanship of Dr. W. E. Wrathcr, and for the un¬ 
failing support of the Southern Methodist University, 
and of all other cultural and educational institutions 
of Texas, for the hearty and effective cooperation of 
the many Texas scientific organizations, for the gen¬ 
erous, abundant and intelligent support of the local 
press, for the facilities provided by local institutions 
and organizations, and most of all, for the cordial wel¬ 
come extended by Texas citizens in general. 

“In this environment and supported by Southwest¬ 
ern hospitality, the scientists for a brief period have 
turned aside from the grievous turmoils of the world 
and have concerned themselves with matters of great 
importance in the long run of human interest and 
welfare. 

“For the generous hospitality bestowed and for effi¬ 
cient assistance received in holding a great meeting 
during critical times, the American Association for 
the Advancement of Science here records its grateful 
thanks to the citizens of Texas.'^ 

THE PRESS 

{From report by Sidney Negus, director) 

Of the 2,423 titles of addresses and papers listed 
in the program of the meeting, 382 were received in 
full or in abstract form in time to make them avail¬ 
able for the use of the Press in Dallas. With their 
usual acumen the science writers discovered what 
papers were regarded as important by the scientists 
themselves, as well as those that lent themselves read¬ 
ily to interesting news stories. The members of the 
National Association of Science Writers sent out 
daily thousands of words about tho meeting that were 
used widely by leading daily papers throughout the 
United States; and representatives of Texas papers 
made the meetings one of the principal news items of 
the week. This happened at a time when the papers 
were crowded with war news from all over the world. 

THE ACADEMY CONFERENCE 

{From report by F. Earl Light, secretary) 

The fifteenth annual Academy Conference was held 
on the afternoon of December 29 with 21 represen¬ 
tatives of affiliated academies, 2 members of the ex- 
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ecutive committee of the assooiation and 4 Tiflitors in 
attendance* The fonnal program oonsisted of 
E^um4 of A.A.A.S. Research Grants*’ made by affili¬ 
ated academies, by E. C* Faust, of the New Orleans 
Academy, and a paper on '^Tho Organization of a 
Collegiate Division of the Texas Academy of Science,’^ 
by J. C. Godbey. Dr. Faust brought out (a) that 
in making grants for research the academy as a rule 
adds very little to the funds supplied by the associa¬ 
tion; (b) that there is little evidence that the research 
projects reach the publication stage except as ab¬ 
stracts in academy transactions; and (o) with few ex¬ 
ceptions, the secretaries of the academics have diffi¬ 
culties in obtaining progress reports from grantees. 
It was recommended that the academies consider re¬ 
stricting grants to persons who would furnish annual 
progress reports, that the secretaries and grants com¬ 
mittees of the academies cooperate in keeping dupli¬ 
cate and continuing files of all grants made since 1935, 
and the reports clear through the office of the perma¬ 
nent secretary of the association. 

Dr. Godbey reported any science club or society in 
any college or university of Texas having 10 or more 
student members, at least 5 of whom are members of 
the Texas Academy of Science, is eligible for member¬ 
ship in the Collegiate Division of the Academy and is 
designated as a chapter. Each chapter is entitled to 
an official delegate for each 10 members to the annual 
meeting which is held concurrently with the annual 
meeting of the academy. Each student member of a 
chapter who is a member of the academy pays an 
annual membership fee of $1 to the ncfidemy. 

At the close of the complimentary dinner provided 
by the association, E. C. L. Miller resigned as chair¬ 
man of the Committee on Junior Academy Relation¬ 
ships. A committee, consisting of S. W. Bilsing, G. 
W. Prescott, F. R. Moulton and Otis W. Caldwell, was 
authorized to form a committee to study junior acAd- 
emy problems. 

THE SECRETARIES CONFERENCE 

{From report by Frnest Carroll Faust, secretary) 

The annual Secretaries Conference was held Dec, 
31, following a complimentary dinner by the A.A.A.S. 
to the secretaries of the sections and of the affiliated 
and associated societies participating in the meeting. 
Twenty-eight persons were in attendance, including 6 
members of the Executive Committee, the secretary 
of the Southwestern Division, the director of press 
service, the secretaries of 12 sections, the secretaries 
of 6 affiliated societies and 2 guests. Dr. Otis W. 
Caldwell was chairman of the conference. 

First on the program was a report by Dr, B. E. 
Livingston, of the committee on revision of the con¬ 
stitution, of which he is chairman. He presented the 
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proposed eonstihition with annotations explainii^ idl 
important changes from the present constitution* The 
disouBsions were spirited and relevant, for no one ap^ 
preciatea better than the secretaries of the sections 
and of the affiliated societies the administrative prob¬ 
lems of the association. 

The second part of the program consisted of a 
symposium on “Science and Human Needs,” the first 
contribution to which was a paper by Dr, M. F, Mor¬ 
gan, secretary of the Section on Agriculture, on “So¬ 
cial and Economic Aspects of Scientific Agriculture 
in Relation to Human Needs.” Among the many in¬ 
teresting things he mentioned was the fact that only 
22-30 per cent, of tlie students in colleges of agricul¬ 
ture go into farming. He also commented on the 
transition that is rapidly going on in agriculture 
from individualistic enterprises to a coordinated and 
even regimented industry. The second participant in 
this symposium was Dr, Bruce L. Melvin, secretary 
pro tem. of the Section on Social and Economic Sci¬ 
ences, who presented a paper on “The Social Sciences 
and Human Needs.” Both of these papers gave rise 
to lively discussions. 

GENERAL SESSIONS 

With the growth of the association and the increase 
in the number of its affiliated societies its scientific 
sessions naturally become more numerous and more 
specialized. Since, at the Dallas meeting, there were 
193 different sessions for the delivery of addresses or 
the presentation of papers, most of which were held 
in three days, it follows that during a large part of 
the time many sessions were being held simultaneously. 
For example, on Tuesday morning 36 sessions were 
held, requiring of course 36 meeting rooms fully 
equipped with all the facilities required for holding 
large scientific meetings. 

There were, however, a number of general seBsions 
in which distinguished scholars presented surveys and 
integrations of broad fields of science and of science 
in its relations to the problems of living. In these 
sessions scientists with widely different special inter¬ 
ests and the general public met together with the eom- 
mon purpose of broadening their understanding of 
the physical and biological oniversea about us and 
within us. 

In conformity with custom, the first general session 
held on Monday evening was for the presentation of 
the retiring president’s address. After an address of 
welcome by Dr* Umphrey lioe, president of Southern 
Methodist University, on behalf of the eitizens of 
Dallas and of Texas, Dr. Irving liongmuir, president 
of the association, presented Dr. Albert F. BlakesleO^ 
retiring president of the association, who delivered an 
address on “Individuality and The atidi^ 
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enee l^ened to tho address with rapt attention and 
gave clear evidence of their approval at its close. It 
was published in full in the Jan. 2 issue of Soiskg£. 

On Tuesday evening the Society of the Sigma Xi 
and the association presented the twentieth annua! 
lecture under their joint sponsorship. The lecturer 
was Dr. Edwin P. Hubble, astronomer of the Mt. 
Wilson Observatory, who delivered an illustrated ad¬ 
dress on *‘The Expanding Universe Theory.” Dr. 
Hubble himself laid the foundation for the theory he 
discussed by his discovery of the fact that the more 
distant an exterior galaxy of stars the more the spec¬ 
tral lines of its light are displaced toward the red end 
of the spectrum. These results were interpreted as 
proving that the hundred million known galaxies are 
rapidly receding from one another, which in turn gave 
rise to the “exploding universe” theory and the con¬ 
clusion that the universe of galaxies originated about 
2,000 million years ago. With admirable clarity Dr. 
Hubble marshalled the enormous observational evi¬ 
dence relating to the problem which he has secured 
in the course of years and showed that it is not con¬ 
sistent with the expanding universe theory. His 
paper will be published in the April Sigma Xi Quar¬ 
terly and in the April number of The Scientific 
Monthly. 

The Honor Society of Phi Kappa Phi joined with 
the association for the third time in sponsoring a lec¬ 
ture by a distinguished speaker at an annual meeting. 
Last year Dr. Edmund E. Day, president of Cornell 
University, delivered the address. This year, Dr. 
Homer P. Rainey, president of the University of 
Texas, was appropriately the speaker, He chose for 
his address the challenging subject, “Scholarship is 
Not Enough.” How often when we are thoughtful 
do we come back to the fact that life is much more 
than lore I 

For seven years the United Chapters of Phi Beta 
Kappa and the association have joined in sponsoring 
a lecture that is intended not only to integrate the 
sciences, natural and social, but to ignore the bound¬ 
aries that too frequently exist between the sciences 
and the humanities. This year the address, with Dr. 
E. L, DeQolyer presiding, was delivered by Dean 
Christian Qauss, of Prinoeton University, on “Can 
We Educate for Democracy!” 

STATISTICAL SUMMARY OF PROGRAMS 

One of the most valuable features of the meetinp 
of the association and of its affiliated societies is the 
numerous joint sessions that ore held. These joint 
sessions, however, make it difficult to present a clear 
picture of the meetii^g as a whole, including the mag¬ 
nitudes of the prograxuB in the ditferent fields. 

followmg table is ,a statistical summary of all 


the programs, except the general sessions, at which 
papers wore presented. The programs are classified 
under the subjects covered by the different sections 
of the association. When a section or a society meets 
alone the facts respecting its program are clear. In 
case a section and a society or two societies in the 
same group meet jointly, the section or the society ap¬ 
pearing first in the program is given first in the table 
and the program is not repeated with the other society 
appearing first. 

When, however, two different sections, or a section 
and a society in a different section, or two societies in 
different sections hold a joint session, the program is 
repeated in both sections. For example, the Section 
on Geology and Geography (E) and the Section on 
Anthropology (H) held a joint session which is an¬ 
nounced under each section for the obvious reason 
that to list it under one alone would leave an errone¬ 
ous impression regarding tlie extent of the program 
of the other. For this reason the following saminary 
contains a few duplications. 


SfiOTXONB AND SOCISTIEB SESSIONS PAFKBB 


Mathematics 

Section A, Institute of Mathematical 
Statistics and Econometric Society 2 
Physios 

Section B and Am. Assoc, of Physics 

Teachers . 4 

American Meteorological Society . 4 

Section on Chemistry . 4 

AVetton on Astronomy (JD) . 6 

Geology and Geography 
Section E, Geol. Soc. of Am., Texas 
Acad, of Sci., Dallas Petroleum 
Geologists and Ft. Worth Geol. Soc. 2 
Section E, Geol. Soc. of Am. and Am. 

Geophysical Union . 1 

Section E, Geol. Soc. of Am. and 

Section on Anthropology . 1 

Section E, Geol. Soc. of Am. and 

Assoc, of Am. Geographers . 2 

Section E Exhibits 
Zoological Sciences 
Address of Vico President (Zoolo¬ 
gists' Dinner) . 1 

Am. Soc, of Zoologists . 8 

Am. Soe of Zool. (motion pictures). 

Am, Soc, of Zool. (demonstrations). 7 

Am. Soc. of Zool. (papers by title). 

Am. Soc. of Zool.. Bot, Soc. of Am. 

and Ecological Soc. of Am,... 2 

Am. Soc. of Zool., Am. Soc. of Na¬ 
turalists, Bot. Soc. of Am. and 

Genetics Soc. of Am.. 1 

Am. Soc. of Parasitologists . 6 

Am. Soc, of Parasitologists (demon¬ 
strations) . 1 


Ant. Soc. of Parasitologists (papers 

by me) .... 

JSotaniral SdeftrCes 

Section G, Bot. Soc. of Am., Am, 
Phytopathological Soc., Am. Soc. 
of Plant Physiologists, Mycological 
Soc; of Am,, Am. Pern Soc^ SuUi- 
vant Moss Soc., and Am. Soc. of 


Plaai Taxonomists ... 1 

Botanical Soc, of America. 9 


15 


21 

16 

31 

14 


19 

8 

10 

9 


1 

89 

8 

24 

138 

8 


4 

58 

13 

30 


4 

7ft 
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Sections and Societies Sessions Papers 


Bot. Soc. of Am. and Am. Soc. of 

Plant Taxonomists . .. 4 25 

Bot. Soc. of Am., Genetics Soc. of 
Am., Ecological Soc. of Am. and 
Am. Soc, of Zoologists , 1 4 

Bot. Soc, of Am., Am. Soc. of Zool. 

and Ecological Soc. of Am. . 2 4 

Bot. Soc, of Am., Am. Soc. of Plant 
Physiol., and Am. Soc, for Itorti- 

cultural Science . 1 6 

Address of retiring president of Bot. 

Soc. of Am. . .1 1 

Bot. Soc. of Am. and Am. Soc. of 

Plant Physiol. . 2 11 

Bot. Soc. of Am., Am. Soc. of Ka- 
turalists, Am. Soc. of Zool. and 

Genetics Soc. of Am. . 1 4 

American Phytopathological Society .. 9 92 

Am. Phytopathological Soc. (demon¬ 
strations) . 1 20 

Am. Phytopathological Soc. and Po¬ 
tato Assoc, of Am.. 1 6 

Am. Phytopathological Soc. and My- 

cological Soc, Am. 1 7 

Am. Soc. of Plant Physiologists . 6 48 

Mycological Society of America. 3 30 

Sullivant Moss Society . 2 10 

American Fern Society . 1 3 

Zoological and Botanical Sciences 
Am. Soc. of Naturalists, presidential 

address . 1 1 

Am. Soc. of Naturalists, Am. Soc. of 
Zool., Bot. Soe. of Am,, and Genet¬ 
ics Soc, of Am.. . 1 4 

Ecological Society of America . 9 56 

Ecological Soc. of Am. and Limno¬ 
logical Soc. 1 9 

Genetics Society of America . 3 28 

Gonetics Soc. of Am. demonstrations 1 24 

Genetics Society of Am. (papers by 

title) .-. 23 

Limnological Soc. of America , , . 3 31 

Limnological Soc. of Am. (papers by 

title) . 12 

National Assoc, of Biology Teachers 2 11 

Phi Sigma Society . 2 15 

Beta Beta Beta Honorary Biological 

Soc. 1 1 

Section on Anthropology {R) . 1 7 

Section H, Section E and Gcol. Soc. 

of Am. 1 10 

Section on Psychology (7) . 5 30 

Section I and Section on Education 


(Q) . 2 

Section on Social and Moonomic Sci¬ 
ences (K) . 3 

Section K and Texas Academy of 

Science ■..*. 1 

Section K and Bureau of Business 

Research, U. of Texas. 1 

Section K and National Resources 

Planning Board . 1 

National Social Science Honor So¬ 
ciety, Pi Gamma Mu. 1 

Section on Engineering (M) . 3 

Section on Medical Sciences (N) . 5 

Subsection on Dentistry . 3 

Subsection on Pharmacy . ... 1 

AgrieultuTal Sciences 
Section on Agriculture (O) and Am. 

Soc. for Horticultural Science. 1 

Am, Soc, for Horticultural Science .. 11 

Am. Soe. for Horticultural Science 

(round tables) . 2 

Am, Soc. for Horticultural Science, 
papers read on demand. 


8 

11 

3 

3 

4 

1 

7 
33 
15 

8 


6 

89 


107 


Am. Soc. for Horticultural Science 


and Potato Assoc, of Am . 1 7 

Am. Soc. for Hort. Sci,, Am. Soc. of 
Plant Physiologists and Bot. Soc. 

of Am.-. 1 6 

Am. Soc. for Hort. Science and Am. 

Statistical Assoc. 1 6 

Potato Assoc, of Am. . 2 17 

Potato Assoc, of Am, and Am. Phy- 

topnthological Soc, . 1 6 

Section on Education (Q) . 4 26 

Section Q and Section on Psychology 

(I) . 2 8 


SECTION AND SOCIETY PROGRAMS 

SECTION ON MATHEMATICS (a) AND AmUATED 
SOCIETIES 

(From reports by Dunham Jackson and Dickson 
H. Leavens) 

Section A (Dunham Jackson, secretary) held two 
joint sessions with the Institute of Mathematical Sta¬ 
tistics and the Econometric Society. At the session 
Monday afternoon A. B. Coble, retiring vice presi¬ 
dent for the section, delivered an address on “A Cer¬ 
tain Set of Ten Points in Space,” and 8. S. Wilks 
presented a paper on ‘‘Representative Sampling.” 
The program for the Tuesday sessions consisted of 14 
contributed papers on a wide variety of subjects, four 
of which were arranged by the Econometric Society. 
Presiding officers were G. T. Why burn, chairman of 
Section A, II. J. Ettlinger and S. S. Wilks. The 
attendance included representatives of 18 states and 
the District of Columbia. 

The Econometric Society (Dickson H. Leavens, re¬ 
porting) held joint sessions with Section A and with 
the Institute of Mathematical Statistics on Monday 
afternoon, December 29, and Tuesday morning and 
afternoon, December 30. Four of the papers pre¬ 
sented were arranged by the society. The Dallas 
meeting gave the econometricians contact with those 
using the same tools, while a meeting held in New 
York at the same time in connection with the Allied 
Social Science Association gave other members of the 
society contact with those working with the same 
subject-matter. 

SECTION ON PHYSICS (b) AND AFFILIATED SOCIETIES 
{From report by Frank C. McDonald) 

The American Association of Physics Teachers held 
a regional meeting of 4 sessions on Monday and Tues¬ 
day in connection with Section B. On Monday morn¬ 
ing 9 ten-minute contributed papers were presented, 
with A. L. Hughes presiding. Attendance, 71. At 
noon 49 of those attending had luncheon together. 
The first paper Monday afternoon was the address 
of the retiring vice president for Section B, A. L. 
Hughes, on ^‘Applications of Electron Scattering.” 
















































FSBRXTAltY 6, 1942 


SCIENCE 


139 


This paper was followed by two papers on the electron 
microficope: ‘^Stereo-Microscopy with the Electron 
Microscope/' by V. K. Zworykin and J. Hillier, and 
“Electron Micrograph Studies of Insect Structures/' 
by A. Glenn Richards, Jr., and Thomas F. Anderson. 
Attendance, 115. After the scheduled program on 
Monday afternoon about 50 persons remained for a 
conference on “Physics and the War,” Dean H. L. 
Dodge leading the discussion. 

The two sessions on Tuesday were for the presenta¬ 
tion of 8 invited papers on “Applications of Physics 
to the Oil Industry/' which dealt with the seismo¬ 
graph, gravimeter, electrical methods in prospecting, 
spectroscopy and hydrocarbon reactions, C. A. Heil- 
und gave an interesting paper on “Geophysical Ex¬ 
ploration and Its Part in National Defense.” The 
last 2 papers were on “Training Physicists for Work 
in Geophysics,” by Dr. J, C. Karcher and “Training 
Students for Work in the Petroleum Industry,” by 
Professor E. A. Stephenson. Attendance at the Tues¬ 
day morning session, 57; at luncheon, 27; at Tuesday 
afternoon session, 58. 

American Meteorological Society held 4 sessions on 
Dotfeinber 29-30 at which 14 papers were presented 
and a round-table discussion for employees of the 
U. S. Weather Bureau. On Tuesday evening the 
society held its annual dinner. 

SECTION ON CHEMISTRY (c) 

{From report by Neil E. Gordon and William M. 

Craig) 

Section C presented a three-day program of three 
symposia on “Biochemistry,” “Spectrographic Analy¬ 
sis” and “The Petroleum Industry,” the attendance 
varying from 60 to 200. The papers consisted of 
reviews of recent developments in the respective fields. 
Since it is expected that the symposium on “Spectro¬ 
graphic Analysis” will be published by the association, 
its program will be given somewhat more fully than 
those of the others. 

William M. Craig, who arranged the symposium on 
“Spectrographic Analysis,” introduced it with a dis- 
[ cussion of many of the general present-day applica¬ 
tions of spectrography to problems of defense as well 
as those of eveiyday life, including detection of adul¬ 
terations of foods, textiles, various metallic alloys and 
other commonly used products. Ralph A. Sawyer 
gave a description of the recent spectrographic in¬ 
stallations made at the Ford River Rouge plant and 
at the Bethlehem Steel Company, and explained how 
analysis of steel can now bo made in six minutes in¬ 
stead of hours as formerly. 0. S. Duffendack gave an 
account of recent advances which have been made in 
research on the electrical sources of arcs or sparks 
used in making spectrographic determinations. Meth¬ 


ods used in the adequate control of the purity of 
magnesium and its alloys were described by J. L. 
Saunderson, of the Dow Chemical Company, which 
has recently installed two large magnesium plants on 
the TeJcas coast. Important advances in research on 
non-inetallic substances by spectrographic means were 
described by Maurice F. Easier, of the Applied Re¬ 
search Laboratories. Phase rule studies made possible 
analyses of such materials as glasses, clays and other 
insoluble or inert and refractory materials. Recent 
advances in research with the mass spectrometer were 
described by John A. Hippie, Jr., of the Westing- 
house Research Laboratories, who has recently per¬ 
fected its use in quantitative analysis of gas mixtures. 
Henry R, Kreider presented a paper on recent ad¬ 
vances in using infra-red absorption for the identifi¬ 
cation of hydrocarbons in petroleum products. Ap¬ 
plications in prevention of cancer growth were also 
discussed. Two papers on spectrum analysis in as¬ 
tronomy, one by C. T. Elvey on “The Spectrum of 
the Night Sky” and the other by F. E. Roach on “The 
Chemical Analysis of Stars,” were important and ap¬ 
propriate because a large part of modern theories of 
spectrographic analysis was first worked out in astro¬ 
nomical science. Marshall N. States explained the 
important characteristics of the photoelectric spectro¬ 
photometer and cited its many important uses, in¬ 
cluding its application in the quantitative determina¬ 
tion of vitamin content of foods. 

The symposium on “Biochemistry,” consisting of 10 
papers, covered a wide range of problems in the fields 
of nutrition, hormones, metabolism and effects of hor¬ 
mones, amino acids and vitamins upon transplantable 
tumors in rodents and inoperable tumors in man. 

The symposium on the Petroleum Industry consisted 
of 9 papers, covering questions of origin, discovery, 
production, resources, chemisti’y and chemicals derived 
from petroleum. The participants in the symposium 
were leading chemists, geologists and industrial tech¬ 
nologists. 

SECTION ON astronomy (I>) 

{From report by C, (7. Wylie) 

Section D held 4 principal sessions, including a 
symposium on problems of teaching, an illustrated 
lecture on planets by PI C. Slipher and an illustrated 
lecture on the eclipse expedition to Braxil in 1940 by 
Paul A. McNally. The invited papers by E. P. Hub¬ 
ble, Paul SoUenberger and others were on the present 
state of knowledge in the field, rather than on specific 
research problems. Papers on teaching were con¬ 
tributed by S. L. Boothroyd, Robert L. Price and 
others* It was maintained that considerable demon¬ 
stration equipment is necessary for effective teaching 
and that the cost of a well-equipped students' obser- 
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Vat (»7 should be no more than that of a well-equipped 
physios laboratory. Major G. Dany, director of 
navigation training at Kelly Field, Texas, spoke on 
the difficult problem of obtaining properly qualided 
teachers and students in air navigation and asked 
university men to work with the Army Air Corps 
toward its solution. Attendance, about 75. 

In addition to the programs for the presentation 
of papers, there was an exhibit of photographs by 
0. E. Monnig, PVank M. Preucil and C. C. Wylie, 
text and reference books from several publishers, 
meteorites and tektites by 0. E. Monnig, and demon¬ 
stration equipment by J. D. Boon. A luncheon ar¬ 
ranged by J. D. Boon, host, and 0. E. Monnig was 
held in Virginia HaU of Southern Methodist Uni¬ 
versity. 

BECnON ON GEOLOGY AND GEOGRAPHY (e) 
{From report by A, C, Swinnerton) 

Section E held 6 half-day sessions, December 29-31, 
at which 41 papers, including the address of the retir¬ 
ing chairman, were presented. One half-day was de¬ 
voted to general papers, and 4 symposia were ar¬ 
ranged for the other sessions. Attendance at two 
sessions exceeded 100; probably 200 different individ¬ 
uals were present at the 6 sessions. 

In the program of general papers notable contribu¬ 
tions were made by Charles N, Gould in his intimate 
account of ^^Forty Years of Oklahoma Geology” and 
its influence on the development of the state, and by 
Hugh D. Miser in his retiring vice presidential ad¬ 
dress on the “Quartz Veins in the Ouachita Moun¬ 
tains of Arkansas and Oklahoma.” 

Work on outstanding unfinished and scarcely 
touclwfd problems of southwestern geology, involving 
rocks and structures ranging from the Pre-cambrian 
to the Tertiary, was the theme of 9 papers presented 
Monday afternoon in a program arranged by a com¬ 
mittee of which Charles L. Baker was chairman. On 
Tuesday morning Oscar E, Meinzer introduced the 
symposium of 8 papers on the “Relation of Geology 
to the Ground-Water Problems of the Southwest.” 
A. N. Sayre was chairman of the committee which 
organized the symposium. 

On Tuesday afternoon Section E joined with the 
Section on Anthropology (H) in a symposium on 
“Early Man,” planned by W. M. Kroginan, E. H. 
Sellards and Thorne Deuel. (Report of Section H.) 

Wednesday was devoted to a Bjrmpoeium on “South- 
Western Geography,” planned by Edwin J. Foscue, 
representative of the Association of American Geog¬ 
raphers. Six major papers were presented, cover¬ 
ing topics from the history of population to land use. 
At 3:30 the Section E audience reassembled under 


vot. 

the aimpioes of the Texas Geographic Society to hear 
an illustrated lecture by J. W. Hoover on “The Etava- 
supai Indians of Arizona,” 

In all its programs Section E enjoyed the joint 
sponsorship of the Geological Society of America; 
for its Monday sessions it was joined by the Texas 
Academy of Science, the Port Worth Geologioal So¬ 
ciety and the Dallas Petroleum Geologists; on Tues¬ 
day morning by the American Geophysical Union; 
and on Wednesday by the Association of American 
Giiographers. For the majority of the sessions Mor¬ 
ris M. Leighton, chairman of the section, presided; 
other presiding officers were W. K. Wrather, C. N, 
Gould, B. J. Foscue and F. B. Kniffen. 

One of the scientific exhibits arranged especially 
for Section E and the association was a remarkable 
display of geological, geophysical and paleontologic 
contributions to the development of oil-field produc¬ 
tion, provided by the Houston Geological Society 
under the leadership of Paul Weaver. Another note¬ 
worthy exhibit was the newly published booklet on 
the geology of the vicinity of Dallas arranged by C. 
C. Albritton, Jr. 

SECTION ON ZOOLOGICAL SCIENCES (e) AND 
AFFILIATED SOCIETIES 

{From reports by L. F. Domm and 0, R. McCoy) 

The address of J. T. Patterson, vice president and 
chairman of the section and a former president of the 
society, on “Drosophila and Speciation,” was read by 
T. S. Painter on Tuesday evening at the Zoologists’ 
dinner. 

The American Society of Zoologists (L. V. Domm, 
secretary) held its 39th annual meeting on Dec. 29- 
31, 1941, in conjunction with Section P and in asso¬ 
ciation with several other biological societies. The 
meeting was noteworthy for the outstanding character 
of three symposia and the great variety of papers 
presented at the regular sessions. 

The first symposium, under the leadership of B. H. 
Willier, was held on the opening morning. The three 
participants in it presented a critical review of “The 
Genetic Control of Embryonic Development.” The 
small number of speakers permitted considerable dis¬ 
cussion, a feature greatly appreciated by those in 
attendance. Attendance, about 250. 

The second i^mposium, organised by J. T. Patter¬ 
son, was held jointly with the Botanical, Ecological 
and Genetics Societies and dealt with the problem 
of “Isolating Mechanisms.” The four participants 
presented a critical and well-coordinated account of 
this important and widely investigated prohlcnckr 
Estimated attendance^ about 460 persons. 

The third i^posium, oigama^ by 5. H- 
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a fonher vice president of the soeiety, vram on ^^Tem- 
peratare and Evolution/* It was held jointly with 
the Botanical and Ecological societies in two ses¬ 
sions on the second and third mornings of the meeting. 
There were four participants in each session who 
presented a well-coordinated and very valuable ac- 
eount of this general and greatly diversified subject. 
Approximately 300 persons were in attendance at 
each session. 

Although the number of papers read in person at 
the 7 regular sessions was not as large as that of the 
last annual meeting^ nor were there as many demon¬ 
strations, yet it was the consensus of opinion among 
those in attendance at both meetings that the Dallas 
meeting was exceptional in the variety of papers pre¬ 
sented, 08 well as in the intense interest shown. In 
all, 101 papers were presented, and in addition, there 
were 24 demonstrations, a special feature of which 
was the cinema program, the attendance of which was 
estimated to have been about 300 persons. Estimated 
attendance at regular sessions, 500 different persons. 

Officers for 1942 are: President, L. L. Woodruff; 
vice president, C. G. Hartman; treasurer, H, W. 
Beams; member of Executive Committee, R. E. 
Coker. 

The American Society of Parasitologists (0. R. 
McCoy, secretary) held its annual meeting on Decem¬ 
ber 29-31, with James E. Ackert presiding as presi¬ 
dent. The program contained 88 titles representing 
the fields of protozoology, helminthology and medical 
entomology. 

The opening session on Monday was devoted to 
papers on the morphology and life histories of trema- 
todes; in the afternoon veterinary parasitology was 
the chief topic of discussion. Papers on the immu¬ 
nology of parasitic infections featured the Tuesday 
morning session at the conclusion of which the presi¬ 
dential address on “Natural Resistance to Helminthic 
Infections” was delivered by James E. Ackert. 

The annual parasitologists' luncheon, attended by 
95 members and guests, was held Tuesday noon. In 
;th6 afternoon 13 papers were presented at a demon¬ 
stration program, during which tea was served. The 
concluding session on Wednesday was devoted mostly 
to papers on parotozoology and included a promising 
report by Wendell D. Gingrich on the use of a new 
drug, acranil, in the treatment of malaria in birds. 

The following officers of the society were elected: 
Presiden^t, Henry B. Meleney; vies president, Ru¬ 
dolph W. Glaser; secretary, for two years, Oliver R. 
McCoy; members of eouneil, for four years, Raymond 
M. Cable and Willard H. Wright, and for three years, 
Gilbert P* Otto; wiembers of the editorial board, for 
four y^ars^ William W. Oort, Harold Kirby, Jr., and 


Benjamin Schwartz. Professor Juan Bacigalupo, 
Buenos Aires, Argentina, was elected an honorary 
foreign member. 

SBOTION ON BOTANICAL 8CIENOK8 (g) AND 
AFFILIATED SOCIETIES 

(Prowl reports by O, W, Martin, Paul JR. Burkholder, 

E. M. Betts, D. B. Anderson, W. H. Camp, H. N. 

Andrews, Jr., J. A. Pinckard, Paul J. Kramer, 

J. N. Couch, Winona R. Welch and Joseph 
Ewan) 

Section G met in joint session with the Botanical 
Society of America, American Phytopathological So¬ 
ciety, American Society of Plant Physiologists, My- 
cological Society of America, American Fern Society, 
Sullivant Moss Society and the American Society of 
Plant Taxonomists, with an attendance of about 300, 
G. M. Smith, vice president for the section, acting as 
chairman. M. L. Fernald, retiring vice president, 
was unable to attend the meeting and bis address, 
“Some Historical Aspects of Plant Taxonomy,” was 
read by S. W. Geiser. This was followed by three 
invitation papers: R. W. Chaney on “Plant Distribu¬ 
tion During the Past Fifty Million Years,” W. H. 
Camp on “The Individual in Relation to Complex 
Populations in Vaccinium” and L. J. Stadler on 
“Some Experiments on Gene Mutation.” 

The Botanical Society of America (Paul R. Burk¬ 
holder, secretary; Edwin M. Betts, Donald B. Ander¬ 
son, W. H. Camp and Henry N. Andrews, Jr., secre¬ 
taries of sections of the society) held sessions for 
presentation of papers under the auspices of its 
General, Physiological, Systematic and Paleobotanical 
Sections. The society joined with Section G and 
other societies affiliated with Section G in a varied 
program of invitation papers dealing with topics in 
the fields of taxonomy, paleobotany and genetics. 
Joint meetings were held with other groups for dis¬ 
cussions on “Isolating Mechanisms,” “Temperature 
and Evolution” and “Human Genetics.” A sym¬ 
posium on “Teaching of Plant Physiology,” with 
Dorothy Day presiding, and a “Forum on Teaching 
Plant Science,” with W. F. Loehwing as leader, were 
held in cooperation with the American Society of 
Plant Physiologists. Both of these meetings were 
very stimulating and well attended. 

The General Section held three sessions for the 
presentation of 35 papers. The papers at the open¬ 
ing session were devoted mainly to cytology and vari¬ 
ous phases of gepetics* Papers read at the second 
session dealt almost entirely with physiology and 
ecology, including discussions of such subjects as 
^^Traumatio Acid and Mitosis in Rieinm communis,^* 
“Physiologioal Studies on Mosses,” “Frost Injury 
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Artificially Induced in Arizona Cypress” and "De¬ 
velopment of Adventitious Roots in Stem Cuttings 
of Tropaeolum majus/^ At the final session the 
papers dealt with various aspects of plant anatomy, 
including "Notes on Growth and Differentiation in 
the Marsileaceae,” "The Kmbryogeny of PseudolarLx 
and Keteleeria,” "Cell Growth and Division in a Liv¬ 
ing Root Meristem” and "Embryo and Endosperm 
Formation in Illicium floridanum” Officers of the 
section for 1942: Chairman y E. B. Matzke, secretary^ 
E* M. Betts. 

The Physiological Section held two sessions for the 
presentation of 21 papers. The subject of growth in 
relation to auxins and environmental factors was 
prominent on the program, but a wide range of other 
topics, including water and mineral element absorp¬ 
tion, respiration, photosynthesis, seed dormancy and 
germination, stomatal behavior and micro-analysis, 
also received attention. 

The joint symposium on "Experimental Design and 
the Control and Measurement of Error in Physiolog¬ 
ical Investigations” was held with the American So¬ 
ciety of Plant Physiologists and the American Society 
for Horticultural Science. A panel of members led 
the discussion on a question-and-answer basis with the 
audience also participating. This unusual program 
proved to be very successful and informative and was 
well received by an audience of about 100 members. 

Officers for the section for 1942: Chairman, 11. W. 
Popp; secretary, D. B, Anderson. 

Of the four sessions of the Systematic Section, two 
were devoted to “The Origin and Development of the 
Floras of the Southwest: (1) The Analysis of a 
Desert Region; (2) The Pidwards Plateau (Texas) — 
Ozark Mountains Transect.” Papers were presented 
before the third session on such varied topics as 
Louisiana prairies, noteworthy plants from Minnesota 
and New Mexico, freshwater and marine algae, im¬ 
purities in seed samples, species problems in Quercus 
and Polygonatum, and a general consideration of the 
mechanisms involved in the production of species. 
The final session was concerned mainly with phylogeny 
and distribution, including studies on wood anatomy 
in the Gruinales and Terebinthales and interspecific 
relationships of the North American species of 
Cornus, Delphinium and Banunculus. It was evi¬ 
dent throughout the sessions that American plant 
systematists arc making increased use of experi¬ 
mental methods in their work, as well as bringing 
their interpretations into closer accord with sound 
phytogeographical principles based on paleontological 
evidences and the recent advances in geohistory. 

Officers for the section for 1942: Chairman, C. A. 
Weatherby; secretary, W. H, Camp. 

The Paleobotanical Section met for three half-day 


sessions devoted to the presentation of technical 
papers and one half-day session for the demonstra¬ 
tion of specimens. At the first session a number of 
papers were presented on the Pennsylvanian flora of 
the central states and on Pleistocene pollens and 
Devonian algae. At the second session N. W. Rad- 
forth reviewed the fossil history of the Schizaeacene, 
and M. K. Elias discussed tertiary herbs and related 
paleobiologic problems. The third session was de¬ 
voted entirely to investigations on the microfossils of 
Tertiary and Pennsylvanian coals. These three ses¬ 
sions were attended by approximately 40 persons. 

Officers of the Botanical Society of America for 
1942: President, M. L. Fcrnald, vice president, G. M. 
Smith; secretary, P. R. Burkholder; treasurer, Paul 
Weatherwax, 

The American Phytopathological Society (J. A. 
Pinekard, reporting) held its 33rd annual meeting 
from Dec. 29, 1941-Jan. 1, 1942. Arranging its pro¬ 
gram in sections, it held 12 sessions in addition to sev¬ 
eral special conferences, demonstrations, round table 
discussions and dinners. In the II regular Missions 
125 papers were scheduled, although only 107 papers 
were presented, 80 in regular sessions, 20 in special 
demonstrations, and 7 in the seed treatment confer¬ 
ence. Continuing the society's long-standing policy 
of close cooperation with other branches of science, 
joint sessions with 0 other organizations were held. 
In addition, a series of informal conferences among 
the members of the society brought to light several 
proposals of immediate importance. By far the most 
important of these was a panel discussion on "Plant 
Pathology in Redation to National Defense and Post- 
War Readjustincnts,” sponsored by the society's Ex¬ 
tension Work and Relations Committee. 

Several speakers at the conference pointed out how 
the impact of war upon the United States has de¬ 
manded the redirection of research in certain branches 
of science. The urgent need for more and better 
foods, fibers and plant products for human and ani¬ 
mal use was stressed, with significant illustrations 
drawn from the previous war. Experiences with out¬ 
breaks of ruinous epidemics among vital agricultural 
crops, which occurred in both Germany and the United 
States during the last war, prompted the members of 
the society to urge the council to immediate action, and 
for the second time in the history of the society a 
War Emergency Committee was appointed, consisting 
of J. G. Leach, Richard P. White and E. C. Stakman, 
to weld the regional plant disease work of the United 
States into a war-service action program and to rep¬ 
resent the society in whatever capacity seemed appro¬ 
priate for tlie furtherance of national defense and 
post-war readjustments. 
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Althongh the society was gravely conoersed over 
the possible development of epidemics of plant dis¬ 
eases in a world at war, many excellent and timely 
reports of progress were heard. Results of a nation¬ 
wide cooperative experiment carried out under the 
direction of the committee for coordination of research 
in cereal and vegetable seed treatments and the cotton 
seedling disease committee clearly showed how appro¬ 
priate seed treatments can prevent substantial losses 
among certain crops. 

The session on fruit diseases and fungicides included 
papers on a new disease, a new method for the control 
of raspberry antbracuose, and considerable informa¬ 
tion on the behavior of fungicides and their perform¬ 
ance. At the session on tobacco and virus diseases, 
new information was presented on the role of potash 
in tobacco leaf spot diseases and on the presence of a 
leaf spot bacterium in the soil. 

Demonstrations of the work of plant pathology in 
Texas and in Kansas were on exhibition in the Baker 
Hotel, while 20 exhibits of work by individual plant 
pathologists were located near the conference rooms 
of the society. Although the demonstration method 
of reporting progress is a relatively new undertaking 
of the society, the large attendance and interest shown 
indicated that demonstrations may become a perma¬ 
nent part of the program. 

The Dallas meeting was attended by approximately 
226 plant pathologists, 170 of whom enjoyed the an¬ 
nual Phytopathologists’ dinner after which the new 
officers of the society for 1942 were announced: Presi¬ 
dent, Lee M. Hutchins; vice-president, J. C. Walker; 
councilorf H. A. Rodenhiser. The council appointed 
C. C. Allison secretary to succeed R. S. Kirby. Mem¬ 
bership in the society now stands at 1,112. New mem¬ 
bers elected, 75. 

The meeting of the American Society of Plant 
Physiologists (Paul J. Kramer, secretary) was fea¬ 
tured by an unusually large number of symposia and 
joint sessions. The Monday afternoon symposium on 
^^Electrodynamics of Living Systems,” presided over 
by £. J. Lund, brought together plant and animal 
physiologists for consideration of the signitieance of 
electrical potentials in plant and animal tissues. L. R. 
Blinks discussed electrical phenomena in large plant 
cells, Gordon Marsh the effects of radiation on bio¬ 
electric processes, and George H. Bisliop the electrical 
potentials of nerve structures. 

The Tuesday afternoon symposium with the Amer¬ 
ican Society for Horticultural Science and the Physio¬ 
logical Section of the Botanical Society dealt with the 
proper planning of experiments. It represented an 
interesting departure from the usual program because, 
instead of a few formal papers, a round-table discus¬ 


sion was held in which a panel of experts and members 
of the audience participated. An attempt was made 
to show in non-technical language the advantages of 
correctly designing experiments so that the results can 
be properly evaluated and the effects of certain unde¬ 
sirable factors can be eliminated. The program was 
arranged by V. R. Boswell, who Jed the discussion, and 
presided over by B. S. Meyer of the Physiological 
Section. 

Teaching probloiiis also received considerable atten¬ 
tion, two joint symposia being held with the Botanical 
Society. The Tuesday evening symposium presided 
over by Dorothy Day dealt primarily with the teaching 
of plant physiology. Walter F. Loehwing presided 
over the Wednesday afternoon symposium which dealt 
with plant science teaching in general and especially 
the objectives of college botany courses. 

The Monday morning program consisted of papers 
on bioelectric currents, responses to light and min¬ 
eral nutrition of plants. The Tuesday morning gen¬ 
eral session included papers dealing with physiological 
techniques and plant chemistry. The Wednesday 
morning session included papers on dormancy in seeds 
and buds, a group of papers on photosynthesis and a 
group of 4 papers dealing with the absorption of 
water and the root pressure mechanism. Hilda F. 
Rosene described an apparatus to measure the ab¬ 
sorption of water by single root hairs and Rosene, 
Eaton and van Overbeek discussed the root pressure 
mechanism. Apparently at least two and perhaps 
more mechanisms are involved, possibly including an 
osmotic mechanism and another inhibited by cyanide. 
The Wednesday afternoon session consisted of a group 
of papers dealing with various phases of the plant 
hormone problem. 

At the annual plant physiology dinner on Monday 
evening, presided over by E. C. Miller, president of 
the society, the award of a Charles Reid Barnes Life 
Membership w^os made to Dr. Benjamin M. Duggar 
in recognition of his outstanding contributions to plant 
physiology. Dr, Philip R. White, of the Rockefeller 
Institute, Princeton, New Jersey, gave the Stephen 
Hales Prize address, “Vegetable Dynamicks and Plant 
Tissue Cultures,” in which he discussed the techniques, 
problems and contributions of that important field 
of research. Attendance, nearly 100. 

The Myoological Society of America (J. N. Couch, 
secretary) held three sessions at its 9th annual meet¬ 
ing. E. A. Bessey, in his presidential address, dis¬ 
cussed the phylogeny of the fungi. One session was 
held on soil fungi. Several papers dealt with the rela¬ 
tionship between environment and soil-borne fungal 
diseases. The possible control of harmful soil fungi 
by induced maximal bacterial populations was 
sketched as the most recent development. Another 
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Bossion was devoted to fungous diseases of man and 
animals. Cooeidiomyoosis was found in rodents in 
Arizona and Coecidioidcs immitia, the causal organ¬ 
ism, was found there in the soil. A new and more 
precise method of classifying the yeast parasites was 
presented. The spores of certain fungi, as Casper- 
gillus, Penicillium, Rusts, Smuts, Mucors, etc., were 
found to be associated witli certain types of ^‘hay 
fever and asthma.” 

Additional work on the genetics of corn smut and 
Glomerella was described in a third session. Oth«sr 
significant papers threw new light on the nuclear 
behavior on the Mu corales and the relation between 
the nutritional requirements of Allomyces and its dis¬ 
tribution. Greenhouse control of the mealy bug by 
a parasitic fungus was described in the joint session 
with the Phy to pathological Society. 

Officers for 1942: President, E. B. Mains; vice presi¬ 
dent, J. N. Couch; secretary-treasurer^ G. B. Cummins. 

The program of the Sullivant Moss Society 
(Winona H. Welch, secretary) concerned noteworthy 
mosses, liverworts and lichens in numerous states; the 
distribution of the Genus Drcpanocladus; a homology 
in Riella americana as applied to the gemma and 
spore; gametophyte regeneration in Physcomitrium 
turbinatum; distribution of hopaticae in space and 
time; and a biography of Mary Parry Hain(5s. 

Officers for 1942: President, H. S. Conard; vice 
president, T. C. Frye; secretary-treasurer, Winona H. 
Welch. 

The American Fern Society (Joseph Ewan, report¬ 
ing) held its annual meeting on Jan. 1, 1942. The 
formal program consisted of a paper presented by 
the society's vice president, Joseph Ewan, on *Trob- 
h^ms Suggested by Field Work with the Aquatic 
Pteridophyta of Colorado.” It outlined the three 
types of problems, taxonomic, ecologic and phyto-' 
geographic, centering about the three genera Marsilea, 
Equisetum and Isoetes. 

Apart from the formal meeting, two exhibits of 
ferns were placed on the tables for examination, one 
by Mr. and Mrs, G. M. Soxmari of Texas species col¬ 
lected over the entire state; and the other of Colorado- 
Wyoming ferns provided by Joseph Ewan. 

SOOIBTIKS RELATED TO BOTH THE SKCTtON ON ZOOLOGI¬ 
CAL SCIENCES (f) and the SECTION ON 
BOTANICAL SCIENCES (o) 

{From reports by W. J. Hamilton, Jr,, B. P, Kauf- 
mann, J, E. Ackert and Paul S, Welch) 

The American Society of Naturaliigts, in oooperar 
tion with the American Society of Zoologists, the 
Botanical Society of America and the Genetics So¬ 
ciety of America, sponsored a symposium on “Human 


Genetics,” consisting of four papers by Laurenee H* 
Snyder, Herluf H. Straadakov, Charles W. Cotter- 
man and Lionel S. Penrose. This symposium will be 
published in the American Naturalist. At the Nat¬ 
uralists' dinner in the evening W. W, Cort, president 
of the society, delivered his presidential address on 
“Human Factors in Parasite Ecology,” 

The Ecological Society of America (W. J. Hamil¬ 
ton, Jr., secretary) held its meeting on December 29- 
31. Seventy-one papers were presented by members. 
On Monday afternoon a joint symposium on “Isolating 
Mechanisms” was held in combination with the Ge¬ 
netics Society of America, the American Society of 
Zoologists and the Botanical Society of America. 
The well-attended Ecologists' dinner was held Mon¬ 
day evening, at which the retiring president, Alfred 
E. Emerson, delivered an address on “Ecology, Evo¬ 
lution and Society.” 

On Tuesday morning, a joint symposium on “Tem¬ 
perature and Evolution” was held in conjunction with 
the American Society of Zoologists, at which papers 
were presented by H. 11. Plough, G. Fankhouser, 
George P. Child and Emil Witschi. A joint session 
was held the same afternoon with the Limnological 
Society of America, at which A. S. Pearse presided. 
A field trip on Thursday morning was led by Willis 
G. Hewatt. 

Officers for 1942: President, C. F. Koratian; vice 
president, Claude ZoBell; secretary, W, A. Dreyer. 

The Genetics Society of America (B. P. Kaufmann, 
secretary) arranged a three-day program consisting 
of 6 sessions for the presentation of scientific papers 
and the annual business meeting and luncheon. Two 
mornings were devoted to the reading of 22 short 
papers, and a third to a program of 6 papers selected 
for more extended presentation. A demonstration 
program of 24 papers occupied one afternoon, and 
on the other afternoons members of the society par¬ 
ticipated with other societies in symposia on “Isolat¬ 
ing Mechanisms” and “Human Genetics.” 

The invitation program featured an important 
study of G. W. Beadle and E. L. Tatum on Neuro- 
spora, showing that the production of certain sub¬ 
stances such as pyroxidine and para-aminobenzoic 
acid ma^^ each be dependent on single gene differences. 
T, M. Sonnebom reported a high mutability rate of 
a gene determining mating types in Paramecium 
auTsUa under the influence of temperature at the time 
that the mocronuolei develop from the micronuclei. 
A. W. Poilister and A. E. Mirsky, in an analysis of 
biochemical differences attending cellular differentiar 
tion, described the preparation of a nuol^istone 
from mammalian organs and demonstrated its mteleax 
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origin. H. E, Warmko ontlinod a new method by 
which induced polyploidy may be used to determine 
the eex heterozygote in species of plants with mor¬ 
phologically undifferentiated sex chromosomes. H. 
Roman reported on translocations involving the '"B” 
chromosomes of maize and their bearing on cyto¬ 
genetic problems. J. W. Gowen presented evidence 
that differences in numbers of red and white cells are 
correlated with differences in resistance and suscepti¬ 
bility to typhoid among six strains of inbred mice. 
The annual luncheon was attended by 138 and the 
society voted to meet with the A.A.A.S. in New York 
next December. 

Officers for 1942: President, E, W. Lindstrom; vice 
president, M. M. Rhoades; secretary, B. P. Kauf- 
mamL 

The American Microscopical Society (J. E. Ackert^ 
secretary) met on December 29. At the executive com¬ 
mittee luncheon, which was attended by three past 
presidents and most of the officers, reports were pre¬ 
sented which showed the society to he in a thriving 
condition. During the year 640 pages of original 
material in biology and microscopy were published in 
the Quarterly Transactions with the aid of several 
grants from the Spenoer-ToUes Fund, a society 
endowment amounting to over $22,000. 

The society voted to meet in 1942 it New York 
with the A.A.A.S. and named J. E. Ackert and A. M. 
Chickering aa representatives on the council of the 
association. 

Officers for 1942; President, John W. Scott; first 
vice president, G. W. Prescott; second vice president, 
R. P. HaU; elective member to the executive com¬ 
mittee (three years), L. J. Thomas. 

The Limnological Society of America (Paul S. 
Welch, secretary-treasurer) held its seventh annual 
meeting on December 29-31. The scientific program 
occupied 4 half-day sessions, one of which was a joint 
session with the Ecological Society of America. 
Papers in the first two half-day programs were con¬ 
cerned largely with general limnological matters, in¬ 
cluding pollution studies, lake sediments, chemical 
composition, plankton studies, reservoir lakes, lake 
types, acclimatization and certain limnological tech¬ 
niques. The third half-day program watf devoted to 
papers eoncemed primarily with the limnological 
aspects of fisheries biology. In the joint meeting 
with the Ecological Society, the limnological con¬ 
tributions involved papers dealing with limnological 
excursions in Trans-Pecos Texas and Mexico, chemi- 
eal and physical conditions in Philippine lakes, micro- 
fossils in lake sediments, Rmnologieal variables in a 
CtolCfsado mountain riiream and horizontal distribu¬ 


tion of oopepods inhabiting intertidal beaches. On 
Wednesday the society conducted a field trip to Eagle 
Mountain Lake and certain other points of limnologi¬ 
cal interest. 

Officers for 1942: President, George L. Clarke; 
v*ce president, A. H. Wiebe; secretary-treasurer, Paul 
S. Welch; and elective member of the executive com¬ 
mittee, G. E. Hutehinson. 

The National Association of Biology Teachers held 
two sessions on Monday for the presentation of 
papers, and a dinner on Monday evening. Eleven 
papers were presented, of which three were illustrated 
lectures: ^^Texas Amphibians,” by Ottys Sanders; 
^‘Reforestation and High School Biology,” by Lida 
Rogers; and “Yellow Fever, Plague and Typhus— 
Smoldering Threats,” by Asa C. Chandler. At the 
dinner the address by Walter F. Loehwing was on 
“Biology, Appraisal and Forecast.” 

Phi Sigma Society (A. I. Ortenburger, secretary) 
held two business meetings, one scientific meeting and 
one dinner. Twenty-eight chapters were represented 
by official delegates, and the total attendance was 
over 50. Fourteen papers were presented by mem¬ 
bers at the scientific meeting. 

At the dinner, Dr. M. Ruiz Castaneda of the Hos¬ 
pital General, Departamento de Investigaciones Medi- 
cas, Mexico, D. F., gave an illustrated lecture on 
tsrphus fever. He discussed the discovery of a suc¬ 
cessful vaccine for typhus, effective not only for the 
endemic, but also for the epidemic, or European, type. 
This serum, which is made from the lungs of inocu¬ 
lated rodents, can be prepared by ordinary laboratory 
technicians on a large enough scale to protect entire 
armies. The great importance of Dr. Castaneda's 
work becomes apparent when the high typhus toll in 
the last war is recalled. 

Officers elected are: Chancellor, Paul A. Warren; 
treasurer, E. H. Stewart. 

SECTION ON ANTHROPOLOGY (h) 

(From reports by T, N, Campbell and 
A, C. Swinnerton) 

Section H (W. M. Krogman, secretary; T. N. 
Campbell, secretary pro fern.) held one brief session 
on Monday afternoon, and on Tuesday afternoon met 
with the Section on Geology and Geo^aphy (A. C. 
Swinnerton, secretary) for a joint symposium on 
“Eariy Man.” 

At the Monday afternoon session 7 papers were 
read, 4 of them by title. G. W. MoGinty described 
tiie Negro exodus from Louisiana during the years 
1870-1881, and Early W. Count presented a paper 
on race identity os a growth phenomenon. At the 
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close of the session, W. Dnnean Strong delivered his 
retiring vice presidential address on ^^econt Arohaeo- 
logical Research on Latin America.” 

The joint symposium on ‘^Early Man” was attended 
by approximately 100 persons. Seven papers were 
read, all demonstrating the urgent necessity of co¬ 
operation between archaeologists and geologists in 
attacking the problem of early man. In a paper on 
^‘Fossil Man and the Origin of Races,” W. W. Howells 
presented the view Uiat the primitive features of mod¬ 
em man indicate a separate line of cranial develop¬ 
ment and that Homo sapiens is as old as the other 
forms of man. The remainder of the papers dealt 
with various phases of the problem of early man in 
America. Robert M. Adams reported evidences of 
early human occupation in eastern Missouri; A. 0. 
Bowden and Ivan A. Lopatin described a human 
skeleton from late Pleistocene deposits in southern 
California; and Frank C. Hibben summarized the 
results of recent archaeological reconnaissance in 
Alaska. Two significant Alaskan discoveries were re¬ 
ported by Hibben: Yuma points from the muck depos¬ 
its in the vicinity of Fairbanks, and a stratified site 
on Cook Inlet which yielded points of a Folsom-like 
type. Edgar B. Howard gave a critical appraisal of 
the Folsom and Yuma problem and presented the re¬ 
sults of recent excavation at a Yuma site near Eden, 
Wyoming. In two papers attention was gpiven to the 
question of alluvial terrace deposits os chronological 
criteria. Glen L. Evans reported artifacts in the sec¬ 
ond terrace of the Rio Grande River in Southern 
Texas, and E. H. Sellards cited additional evidence 
from Texas River terraces to show how such terraces 
may be of use in determining the age of included 
archaeological remains. The latter paper evoked 
favorable discussion among the geologists present. 

SECTION ON PSYCHOIXK3Y (l) 

{From report by John A, McGeoch) 

The sessions of the section were attended by psy¬ 
chologists from both coasts, as well as by those from 
the Middle West and South. The program consisted 
of 4 sessions of contributed papers, two symposia, one 
of them with the Section on Education, and a joint 
dinner with the Section on Education at which the 
retiring chairmen of the two sections delivered ad¬ 
dresses. 

The contributed papers covered a wide range of 
problems in the special fields of human and animal 
learning, perception, abnormal psychology and per¬ 
sonality, mental testing and applied psychology and 
the psychological problems of national defense. 

In the symposium on '^Recent Advances in the 
Appraisal of Personality,” organized by E. R. Hil- 
gard, papers were presented by Pearl Bretnall, D. G. 


Humm, F. A. Pattie and Dael Wolfle. Results from 
four different methods of appraising personality were 
reviewed—play and other expressive productions, 
paper and pencil tests, hypnosis and factoidal 
analysis. 

The joint symposium with the Section on Educa¬ 
tion, organized by A. W. Melton and H. H. Eemmers, 
was devoted to the “Psychology of Learning and the 
Educative Process.” The papers by three psycholo¬ 
gists, E. R. liilgard, N. L. Munn and John A. 
McGeoch, were characterized by complete agreement 
on the principles and data of psychology which are 
significant for education and on the practical inter¬ 
relatedness of the two fields. The unanimity dis¬ 
played constituted an important demonstration of the 
systematic integration which has been developing in 
psychology. The papers from Education were by 
Harold F. Clark and Hyman Meltzer. The former 
described an extensive and socially important experi¬ 
ment on the influence of diet on learning. The latter 
uniquely surveyed the relations between mental hy¬ 
giene and the learning process. These papers signifi¬ 
cantly illustrated the interrelation of education and 
psychology which was documented by the entire 
symposium. 

On Tuesday evening Karl M. Dallenbach, vice pre.si- 
dent and chairman of the Section on Psychology, read 
a scholarly address on “The Temperature Senses: 
Their History and Present Status,” in which he re¬ 
viewed the development of research on those senses 
and summarized the results of recent research, with 
particular reference to the receptors involved. E. J. 
A&hbaugh, vice president and chairman of the Section 
on Education, presented the problems of learning to 
read, with illuminating reference to their relation to 
the construction of the language, in an address en¬ 
titled “Education as Science and Art ” 

SECTION ON SOOTAt AND ECONOMIC SCIEKCB8 (k) 

AND AFFILUTED SOCIETIES 

Section K (Bruce L. Melvin, secretary pro tern,) 
held 0 sessions from Monday to Wednesday, inclu¬ 
sive, at which 23 papers were presented. The subject 
of the first session, held in cooperation with the Texas 
Academy of Science, under the chairmanship of J. 
Wheeler Barger, was “The Basic Economic Pattern.” 
Papers were presented by C. A. Bonnen, T. G. Stand¬ 
ing and Elmer H. Johnson, The subject of the second 
session, held in cooperation with the Bureau of Busi¬ 
ness Research of the University of TeJtas, under the 
ehairmansiup of A. B. Cox, was “The Industrial Pat¬ 
tern.” Papers were presented at this session by Frank 
Rader, Elmer H, Johnson and (korge H. Anderson. 
The subject of the third session, Daniel Bussell pre¬ 
siding, was “Population Patterns.” E. D. Tetreau, 
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Joe E. Motberal, Horner L. Hitt and Kalvero Oberg 
were the contributors. George 1. Sanchez presided at 
the fourth session, the subject of which was “Problems 
of Adjustment Among Spanish Americans.” The 
speakers on this program w^ere George I. Sanchez, M. 
C. Gonzales, H. T. Manuel and A. L. Campa. “Prob¬ 
lems of Adjustment among the Indians of the South¬ 
west” was the subject of the fifth session, at which 
Allen G. Harper presided. The papers were by W. 
V. Woehlke, E. R. Fryer and D'Arcy McNickle. 
Allen GL Harper presided at the sixth session at which 
4 papers were presented on “Planning to Meet Emerg¬ 
ing Problems,” one each on urban areas, agriculture, 
industry and the region. 

The National Honor Social Science Society, Pi 
Gamma Mu (Leroy Alien, secretary)^ held its lunch¬ 
eon Wednesday noon under the chairmanship of S. 
Howard Patterson, president. J. L. Clark was toast¬ 
master. The feature of the luncheon was an address 
by Bruce L. Melvin on “Opportunities for Social 
Scientists.” 

SECTION ON ENGINEERINO (m) 

(From report hy W. R, Woolrich) 

The section held two sessions on December 31 at 
which 6 papers wci*c presented and a luncheon at 
which Everette DeQolyer delivered an address on “The 
Oil Reserves of Iraq and Iran.” At the first session, at 
which W. R. Woolrich presided, the papers presented 
were on “Tlic Philosophy of Engineering Education,” 
by R. L. Suckett (read by the chairman), “The Role 
of Strategic Material in Our National Defense,” by 
John R. Suman, and “Aeronautical Engineering—its 
Today and Tomorrow,” by M. J. Thompson, At the 
afternoon session, D, C. Proctor presented a paper on 
“Industry in the Present Emergency,” Ross White, 
one on “Modern Construction of Large Dams,” and 
James M. Ketch, one on “Research in Electrical 
Engineering.” 

SECTION ON MEDICAL SCIENCES (n) 

(From reports hy Malcolm U. Soule) 

Section N held 4 sessions with programs on the 
mornings and afternoons of Tuesday and Wednesday, 
at which 33 papers wexti presented. Of these papers, 
20 wore by special invitation and formed a symposium 
on “Relapsing Fever.” TIio remaining 13 titles were 
unusually interesting contributions on various 
branches of medical science, including cardiology, 
endocrinology, biochemistry and bacteriology. 

The symposium, the first on relapsing fever in the 
history of medicine, treated this malady as it exists 
in the United States and Central America. The first 
paper was a biography of Otto Obermeier, concerning 


whose life little is known, by Konrad Birkhaug of 
Bergen, Norway. Obermeier discovered a tiny micro¬ 
organism in the blood of patients with relapsing 
fever during the Berlin epidemic of 1867. However, 
the epidemic passed before he was able to establish 
firmly his conclusions and he was forced to wait 5 
years for another epidemic to make available the 
necessary clinical material. Even though the evidence 
was ample, scientists were not prepared to accept a 
germ as an agent of disease. Obermeier died of 
cholera at the age of 30. It was his misfortune that 
his discovery became temporarily obscured by the 
triumphant bacteriological work of Robert Koch, a 
colleague, and Pasteur, Nevertheless, the finding of 
Spirochaeta Obermeieri emerges from that glorious 
epoch as a distinctive contribution to medical progress. 

The tribute to Obormeier was followed by a series 
of papers which covered the distribution of relapsing 
fever in Texas, Oklahoma, California and Panama. 
Unquestionably one of the most important conclusions 
gained from these studies was the firm conviction that 
this disease has no geographical limitations. It may 
be present wherever there are infected ticks. Several 
papers followed on tick vectors and the life of the 
microorganism in infected ticks. Under laboratory 
conditions infected ticks have been maintained viable 
in a fasting state for 11 years and there is no reason 
to believe this interval marks the limits of their 
longevity. Thus an explanation is available for out¬ 
breaks of relapsing fever in association with cavea and 
houses over long periods of time. The final group 
of papers of the symposium was devoted to the poorly 
understood phases of the life cycle of the spirochetes, 
its eJEeet on the human host, the diagnosis of the dis¬ 
ease and its importance as a public health problem. 
The European disease studied by Obermeier is louse- 
Imrnc and in times of .strife, such as the present, may 
cause great suffering and death wherever humans are 
concentrated under somewhat primitive conditions. 
In the w^estern hemisphere the disease is tick-borne 
and, while markedly debilitating, it rarely causes 
death in the well-nourished human host. Those 
charged with the care of the health of our armed 
forces will certainly be pleased that it is expected 
that the symposium papers will bo published by the 
association and give the latest and best information 
about this malady. 

On Tuesday afternoon E. W. Goodpasture delivered 
his vice-presidential addrcs.s before a general session 
on “Intracellular Parasitism in Human Infectious 
Diseases.” Particular attention was focussed on in¬ 
tercellular parasitism in Rickettsial, Bartonella, bac¬ 
terial, yeast, protozoan and virus diseases of man in 
which intracellular parasitism is either obligative or 
facultative. Certain implications of the cell-parasite 
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relatiouBhip were discussed with reference to patho¬ 
genesis, immunity and chemotherapy. Attendance at 
each session, about 55. 

SUBSECTION ON DENTISTRY (Nd) 

{From report by Paul C, Kitckin) 

With tlic exception of a few miscellaneous papers, 
the entire three-session program of the subsection 
consisted of papers on 'Tublic Health Aspects of 
Dentistry with Special Reference to Fluorine.” 
Almost every research worker who has had a leading 
part in the investigation of fluorine relations to dental 
conditions took an active part in this symposium. 

Fluorine has been definitely proved to be respon¬ 
sible for the dental condition vaidously known as 
*‘Brown Spots,” “Colorado Brown Stain,” “Mottled 
Enamel” and “Dental Fluorosis.” This tooth enamel 
malformation, subsequently stained through other 
agencies, is due to the ingestion, during the first 8 
years of life, of water containing fluorides. Amounts 
of fluorides in excess of two parts per million of water 
are capable of causing visible effects on the forming 
teeth. 

Mottled enamel was first recognized and made a 
subject of study by F. S. McKay beginning in 1903. 
In 1916, in conjunction with G. V. Black, he pub¬ 
lished his first paper on the subject, establishing its 
limited geographical distribution. Until 1930 no 
cause for the mottled enamel had been found. Then 
H. V. Churchill, chief chemist of the Aluminum Com¬ 
pany of America, using the better methods of water 
analysis that had been developed, established beyond 
question the presence of fluorine in water supplies of 
numerous areas of endemic mottled enamel and its 
absence where no mottled enamel occurred. Animal 
experimentation confirmed the conclusion that mottled 
enamel is produced by fluorides in the water used. 

Thus far, as was pointed out, fluorine had been 
known to play only a destructive role. Within re¬ 
cent years evidence has been accumulating to indicate 
that its presence in water in small and optimal 
amounts seems to reduce materially the occurrence of 
dental decay. Although the mode of action is not yet 
known, the enamel of teeth resistant to dental decay 
has been shown to contab significantly greater 
amounts of fluorine than is present m those which are 
susceptible to dental decay. It is expected that this 
authoritative survey of an important public health 
problem will be published as a monograph by the 
association. 

SUBSEOTION ON PHARMACY (Np) 

{From report by Glenn L, Jenkine) 

Subsection Np held two sessions on December 29 at 
which 9 papers were presented, including a report by 
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Donald Slaughter on '*Prostiginbe Potentiates and 
the Hypnotic and Analgesic Action of the Barbitur^ 
ates”; the results of a study by Loyd E. Harris on 
Petro wax and a report by him that Ephedra Nena* 
densis Wats, growmg in southwestern Oklahoma con- 
tams no ephednne; the results obtained by 0. H. 
Walden and G. L. Jenkins in their study on Hermi- 
dium Alipes, 6. Wats., which proved that this drug 
contabs a substance that increases blood pressure b 
a manner qualitatively and quantitatively similar to 
that of epbepbrbe; and a paper by T. C. Barnes on 
the electrical potential of frog skin b which he 
showed that the oxygen consumption is decreased 
about 40 per cent, by 1 per cent, sulfanilamide and 
that the excised auricles of the turtle are stimulated. 

SECTION ON AGBlOUliTURB (O) AND APFILIATED SOCIETIES 
{From reports by M, F, Morgan, H. B, Tukey and 
F, M. Blodgett) 

Section 0 (M. F. Morgan, secretary) held a joint 
session with the American Society for Horticultural 
Science, at which W. H. Chandler, retiring vice presi¬ 
dent and chairman for the section, presented a critical 
review of the changing pattern of agricultural science 
dnrbg the present century. The various roles of the 
experiment stations in developbg scientific piinciples 
fundamental to the art of agriculture, of the agricul¬ 
tural colleges in training for service, of the extension 
organizations b the spread of helpful knowledge and 
of the governmental action agencies b promoting de¬ 
sirable form practices were sharply portrayed. The 
need for more thorough training of agricultural stu¬ 
dents in the basic sciences, for a clearer understand¬ 
ing of the distinction between the art of farming, as 
best gained on the farm, and the seientifle facts that 
can be imparted through agricultural trainbg b 
secondary schools and for closer btegration of the 
federal action agencies with the adult education pro¬ 
gram of the extension services were frankly discussed. 
The session also included a group of papers givbg 
specbl attention to the development of floral pri- 
mordia and the conditions essential to gametic union 
in relation to horticultural crops. Blossom bduction 
was shown to be bitiated at much earlier periods than 
was formerly believed. The environmental conditions 
at this stage exert profound influences upon such dis¬ 
orders as biennial bearing b apples and bud abscis¬ 
sion b solonaceous plants. Attendance, about 175. 

The Araerioan Society for Horticultural Science 
(H. B. Tukey, secretary) held its 38th annual meeting 
in 13 sections on the campus of Southern Method^t 
University. The number of papers and the numb® 
and nature of the sectional sessions showed Hie gen¬ 
eral tenor of seientifle research and thought m 
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«ttlhxre throug^ut the country. There were sectiouu 
on breeding and varieties of fruits, on nut crops, on 
nutrition and quality of vegetables, on growth and 
production of fruits, on breeding of vegetables, on 
problems in floriculture and ornamental horticulture, 
on propagation and developmental morphology of 
fruits and on culture and developmental morphology 
of vegetables. The rapid development of scientific 
horticulture in the South and the Southwest was 
shown by the large number of papers dealing with 
citrus fruits, tung, pecans, winter vegetables and the 
breeding of vegetable crops, fruit and nut crops and 
ornamental and florioultural crops. Round-table dis¬ 
cussions were held on educational methods, on nomen¬ 
clature and varieties and on experimental design. 

Again the interest of the society in related fields of 
scientific effort is shown by joint sessions with the 
Potato Association of America on *Totato Prob¬ 
lems”; with the American Society of Plant Physiolo¬ 
gists and Physiology Section of the Botanical Society 
of America on Experimental Design and Control 
and Measurement of Variation in Physiological Re¬ 
search” ; and with the Biometric Section of the Ameri¬ 
can Statistical Association on ^^Efflciency in Recent 
Methods for Controlling Field Heterogeneity.” 

The Potato Association of America (F. M. Blodgett, 
reporting) held its 28th annual meeting Dec. 29-31, 
1941. The meeting was featured by three symposia, 
one on the value of southern seed testing trials, a sec¬ 
ond on new developments in certifying seed potatoes 
and a third on the bacterial ring rot disease. It was 
the belief of those present that the bacterial ring rot 
problem is being satisfactorily solved in most areas 
through the use of clean seed coupled with suitable 
sanitary precautions. 

F. J. Stevenson, of the U. 8. Department of Agri¬ 
culture, was elected president for 1942. 

fiUOTlON ON BDUOATION (q) 

(From report by H. JT. Bemmers) 

Section Q held 4 sessions at which 21 papers were 
presented, a panel discussion by 5 participants, a 
joint session with the Section on Psychology at which 
0 papers were presented and a joint dinner with the 
Section on Psychology, at which the retiring vice 
presidents £<nr the sections delivered their addresses. 

The general theme for the section was conservation 
of resources, material and human. Most of the papers 
naturally considered regional problems of the South 
—^ihe decline of illiteracy, soil depletion and the 
populaiuation of teaching conservation in the public 
sdaiocds. The final session dealt particularly with 
huinait r^pureea in rural areas. A half-day session 
to relatively technical papers deviated some¬ 


what from the direct emphasis on eonservatiou. In 
this session reports on responses of Negro children 
to the revised Stanford Binet Intelligence Test, the 
relation of peripheral perception in reading, poten¬ 
tial contribution to English vocabulary of high-school 
Latin, French and Spanish and a study of students’ 
judgment of their own quality of work were among 
tile more technical papers. The development of an 
individualized program of science instruction was 
presented by P. N. Powers and W. C. Van Deventer, 
who outlined techniques for handling relatively large 
numbers of students with due respect to their indi¬ 
vidual differences. An experimental demonstration 
over a three-year period of the possibility of salvag¬ 
ing considerable numbers of potential failures in 
freshman mathematics at Purdue University was pre¬ 
sented by D. R. Shreve. 

The joint session with the Section on Psychology 
was devoted to a symposium on “The Psychology of 
Learning and the Educative Process.” Those invited 
to participate in tlie syniposLutn presented a notable 
program. Both explicitly and implicitly the thesis 
that the problems of psychology and of education are 
ultimately the same was ably supported. A particu¬ 
larly significant research was that of the effect of diet 
on learning by Harold F. Clark and M. F. Seay, who 
reported on some of the major effects of an experi¬ 
ment being carried on in 29 communities throughout 
the United States with startling increases in the rate 
of learning through improved diet and more effective 
learning materials. The relative effects of these two 
factors will, under the experimental design, be iaolable 
when the experiments are Completed. 

At the joint dinner of Sections I and Q the retiring 
vice president for Section Q, E. J. Ashbaugh, ably 
reviewed the difficulties of a child who has to learn to 
read English. The title of his address was “Eduesr 
tion as Science and Art.” The retiring vice president 
for Section I, Karl M. Dallenbach, presented a most 
scholarly historical and experimental review of the 
temperature senses in a paper entitled, “The Tem¬ 
perature Senses: Their History and Present Status.” 

THE 800IBTY OF SIGMA XI 
{From report by George A. Baitsell) 

The 42nd annual convention of the Society of the 
Sigma Xi met at 4 p.m. Tuesday, with 49 chapters and 
14 cluha represented by delegations of one to three 
members. 

Charters for chapters of Sigma Xi were granted to 
the University of Hawaii, Illinois Institute of Tech¬ 
nology, Louisiana State College and Utah State Agri¬ 
cultural College. 

The Committee on Lectureships reported a series of 
five leeturesi with engagements at 68 institutionB. 
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The 20th aunnal Sigma Xi lecture, under the joint* 
auspices of the A.A.A.S. and Sigma Xi, was given in 
the McFarlin Auditorium on the Southern Methodist 
University campus by Dr. Edwin P. Hubble, of Mt. 
Wilson Observatory, on the subject “The Expanding 
Universe Theory,” 

Officers were elected as follows: President, Ross A. 
Gortner; member of executive committee for 5-year 
term, Fernandus Payne; member of the alumni com¬ 
mittee for 5-year term, Paul R. Heyl. 

UNITED CHAPTERS OF PHI BETA KAPPA 

Dean Christian Gauss, of Princeton University, de¬ 
livered the seventh annual lecture presented at annual 
meetings under the auspices of the society and the 
association on “Can We Educate for Democracy.” 
Both the subject and the treatment of it reflected the 
searching examination of fundamentals respecting 
the organization of society that is being made today. 

THE AMERICAN SCIENCE TEACHERS ASSOCIATION 

The society held two sessions and a luncheon, at 
which Dr. Irving Langmuir, president of the A A. 
A.S., delivered an address. At the first session, held 
jointly with the American Nature Study Society, 4 
papers were presented on various aspects of nature 
study. The second session, also held jointly with the 
American Nature Study Society, was devoted to a 
symposium on “Science in the Service of Youth in a 
Democracy,” following which the prize-winning 
papers of the junior academy of science in Texas 
were announced. 

THE AMERICAN NATURE STUDY SOCIETY 

In addition to the two joint sessions with the Ameri¬ 
can Science Teachers Association, the society held one 
session on December 31 for the presentation of 4 
papers and a session for sound motion pictures of 
snapping turtles and sunfish, and phonograph records 
of bird songs, both presented by E. Laurence Palmer. 

HONOR SOCIETY OP PHI KAPPA PHI 

Homer P, Rainey, president of the University of 
Texas, delivered the third annual lecture on “Scholar¬ 
ship is not Enough.” In addition, the society held a 
breakfast and business session on December 31. 

SIGMA DELTA EPSILON, GRADUATE WOMEN^S 
SCIENTIFIC FRATERNITY 

The society held a luncheon on December 30 at 
which Ercel Eppright, director of home economics at 
Texas State College for Women, delivered an address 
on “Texas Foods, Yesterday and Today,” In addition 
the society held a breakfast and business session. 

TEXAS ACADEMY OF SCIENCE 

The Division of Geological Sciences (C. L. Baker, 


vice president) held two joint sessions with the Sec¬ 
tion on Geology and Geography (E) and the Geo¬ 
logical Society of America on December 29, at which 
17 papers were presented (report of Section E). The 
Division of Social Sciences (T. H. Etheridge, vice 
president) held a joint session on December 29 with 
the Section on Social and Economic Sciences (K), at 
which 3 papers were presented (report of Section K), 
The Collegiate Division (J. C. Godby, chairman) held 
sessions on December 29, at which 9 papers were pre¬ 
sented. The Junior Divi.sion (Emily Barry Walker, 
chairman) held a morning session on December 31 on 
problems relating to junior academies and science 
clubs. The afternoon was devoted to the final contest 
of the Chicago apparatus award. 

MINUTES OF THE MEETING OF THE 
COUNCIL 

(From report by W, Caldwell, secretary) 

1. The American Society for X-ray and Electron 
Diffraction and the American Association of Cereal 
Chemists were accepted as affiliated societies; the 
Wilderness Society was accepted as an associated 
society. 

2. The election of members to fellowship w'ere dis¬ 
tributed among the sections as follows: B, 1; F, 4; 
G, 9;H, 1;I, 42; L, 2; N, 1; Nd, 3. 

3. The names of officers elected were publish(‘d in 
Science, January 9, 1942, pages 39 and 40. 

4. The following members were elected “emeritus 
life members” under the provisions of the Jane M, 
Smith Fund: B. M. Duggar, Alexander W. Evans, 
Peter Fireman, William McPherson, Karl M. Wiegand 
and Charles B. Davenport. 

6. The following were elected “emeritus annual 
members” under the Luellu A. Owen Fund for the 
ffscal year ending September 30, 1942: Clarence P, 
Gillette, Frederick J. Wulling, James C. Graham, 
Samuel M. Lindsay, Elmer 0. Wooton, Morton J. 
Elrod, Frederick C. Waite and Milton Bennion. 

6, Approval was given to the following places and 
dates for holding annual meetings, provided general 
conditions are not such that the meetings would be 
inadvisable: 

City Date 

Ann Arbor, Mich. June 22-20, 1942. 

New York, N. Y. Dee. 28, 1942, to Jan. 2,1943. 

Olevoland, Ohio Dec. 27, 1943, to Jan. 1, 1944. 

Atlantic City, N. J. Doc. 27, 1944, to Jan. 2, 1945. 

7, The following summary report covering member¬ 
ship was presented by the Permanent Secretary: 

19S7 19S8 193$ 1940 1941 

Membership 

(Dec. 20) . 18,777 20,050 20,866 21,050 28,122 

Paid members 

Pec, 20) . 13,146 14,694 14,781 16,867 16,969 

One year arrears 
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(I>«o. 20) . 4^008 4,074 4,861 4,083 6,267 

Two year arrears 

(Dec, 20) . 664 682 724 700 896 

Resigaationa and 

deaths (Dec. 20) 245 288 278 274 313 

Beinatatements 

(Oct. 1-Dec, 20) 28 18 18 13 18 

New tnembers 

(Oct. 1-Dec. 20) 1,181 1,500 903 729 2,169 

(On January 15, 1942, the total enrolment waa 23,701. 
Between October 1,1941, and January 15, 1942, 2,746 now 
members were added to the membership rolL) 

8. The following financial reports are summarized 
from audited statements which were accepted by the 
Council: 


FINANCIAL REPORTS 

TREASURER REPORT 

Balance Bheet—Annets at tSeptemher SO, 19^1 

Securltten ami mor(gages . $152,819.77 

Cutih awaiting Investment . 120.149.91 

Cmh for current noedH. 16.869.31 

Total assets . $288,838.90 


Balance Sheet — lAahiUtiea at September SO, 

Endowment—for reaearcli it) .. $117,911.46 

Endowment—for general purposes <2) .. 92.197.88 

Endowment—dues for emeritus life members (3) 5,000.00 

Endowmeut-»HlueB fur emeritus annual members 

(4) .. 600.00 

Reserve fund . 44,022.19 

Permanent Secretary's fund. 13,338.16 

Prise fund. 2,000.00 

Grants to afflHated academies. 000.00 

Accumulated income for appropriation In 1042 .. 13,309.31 

Total UablUtles . $288,838.99 

(1) Richanl T. Colburn fund, $87,180.45; fees of deceased 
MU staining members, $7,000; fees of deceased life members, 
$20,200: A. O. SUllhamer fund, $3,626. 

(2) w. Hudson Stephens fund, $4,381.21; Michael P. Rich 
fund, $10,000; Hector E. Maiben fund, $27,367.67 ; Friends of 
the Association fund. $3,659; Jennie M. Anns-Shetdon fund, 
$1,000; fees of living Ufe members, $46,900. 

{3) Jane M. Smith fund. $5,000. 

(4) Duella A. Owen fund. $600. 


Cash Statement 
HeeeipU 

Balance, September 30, 1940 . 

Ufe membership fees . 

Grant returned and mlsceUaneous refunds 

Contribution to Prise Fund. 

Sale and redemption of securities. 

Interest accumulated during dscal year .. 


$ 60,963.43 
1,300.00 
235.00 


1,000.00 

124,677.92 

8,866.86 


Total receipts 


$197,042.21 


ZHsburssoMtnfs 

Securities purchased . 

Grantsdn aid of research . 

Grants to aflHlated academies. 

For new emeritus Ufe members. 

For emeritus annual members. 

Life members* journal sutMcrtpHons .... 
Fifty-year members’ journal subscriptions 

Thousand Dollar annual prise. 

Miscellaneoua expenses ... 


62,919.04 

2,121.46 

2,626.00 

600.00 

21.50 

1,014.00 

78.00 

1 , 000.00 

44,00 


Total disbursements ..... 

Cash on hand, September 30, 1941 ... 136.019.22 


$197,042.21 

PERMANENT SECRETARY'S REPORT 

Balance Sheet—AaveU at September SO, X9U 

Cash In banks ..... $ 19,089.08 

Reserve In Treasurer’s hands .. >.. 

Accounts receivable. , 

Tbtal assets . $ 40.067,88 

aafanoe at September so, ioxx 

^vanoe iMyrnents of dues, etc. ...... *.$ 1,070.86 

*s0&«as...... 


Popular Sdeiice Heading lists. 206.36 

Permanent Hecretary’s ca^ reserves . 32,812.36 

Balancing account. 5,669.29 


Total llHblUUes . $ 40,067.38 


Income Statement 


for the Fiscal Year Ended September 30, 1941 

income 


Annual dues and fees . 

Interest on bank accounts . 

Miscellaneous receipts. 

Registration fees—Philadelphia meeting 
Registration feos—Durham meeting 
Receipts from Philadelphia Exhibition > 


90,823.84 

616.76 

1,714.26 

3.154.00 

322.00 

7,411.00 


Empeneee 

Subscriptions to journals. Including foreign post- 


Expenses of Washington . 

Expenses of General Secretary . 

Allowances to I^aclflc uud Southwestern Divisions 

Circularising for new nierahera. 

MlsceUaneous expenses ... 

Expenses of Philadelphia Exhibition . 

(General and travel ext^enses—Phtladelphiu meet- 


General and travel exiauises—Durham meeting . . 
General and travel exi>enses—Chicago meeting , . 


$113,041.85 


$ 61,651.69 
24.014.60 
610.33 
2,566,00 
3,368.60 
689.6.3 
3,905.21 

4,942,00 

802.19 

391.06 


Balance 


$102,901,97 

10,139.88 


$113,041.85 


REPORT OF THE COMMITTEE ON GRANTS 

Upon recommendation of the Committee on GrautB, 
consisting of Drs. B. A. Mitchell, chairman , J. T. 
BuchholZf Henry Crew, Vincent du Vigneaud, T. R. 
Hogness, W. S. Hunter, G. H. Parker and A, H. 
Schultz, the council of the association awarded grants- 
in-aid amounting to $1,791.89 as follows: 

Helen Purdy Bcnlo, for a study of tlie photoelectric 
titration of plant viruses, $125, 

Arthur N. Bragg, for a study of the ecological factors 
and habits limiting distribution of Anurun Amphibians 
together with a study of Isolating Mochanisms, particu¬ 
larly at times of breeding, $116.89. 

E. P. Mumford and G. D. Hale Carpenter, for a study 
of faunal distribution with particular reference to oceanic 
islands, $100. 

Ernst Cospari, for a study of the inheritance and gene 
physiology of testis coloration in JSphestia hutmiella Z,, 
$125. 

E. R. Eller, for an investigation of the scolecodont 
fauna and stratigraphic interpretation of the Trenton 
Limestone of Ontario, New York and Pennsylvania, $300, 

Lillian N. Ellis, for a study of the mechanism of the 
sparing action of Riboflavin on Thiamin, $160. 

Douglas G. Ellson, for a study of tbo relationship be¬ 
tween available measures of auditory acuity and an in¬ 
tensity threshold for the perception of speech in context, 
$300. 

Martin A. Entin, for an investigation of cell physiology 
of mammalian carcinoma and studies of living cells using 
tissue culture technique, $150. 

John P, Foley, Jr., and Charles N. Cofer, for a study 
of eertain problems in the application of conditioned re¬ 
sponse principles (mediated generalization) to verbal 
behavior, $325. 

Eri$ Ponder, for a study of tlie action of capillary 
pOisonb, $100. 
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SCIENCE EXHIBITION 

A^icultural und Mechunical College of Texas: (1) 
Division of Swiuc Husbandry, (2) Division of Animal 
Husbandry, (3) Division of Agronomy, (4) Division 
of Plant Pathology and Physiology, (5) School of 
Engineering and Department of Physics; American 
Association of Petroleum Geologists; American Asso¬ 
ciation of Scientific Workers; Bausch and Ixmib 
Optical Co., Rochester, N. Y.; Biological Abstracts, 
University of Pennsylvania; The Blakiston Co., Phila¬ 
delphia, Pa.; Central Scientific Co., Chicago, III.; The 
Dallas Petroleum Geologists; The Eastman Kodak 
Co., Rochester, N. Y.; The General Electric Co., 
Schenectady, N. Y.; The Gradwohl School of Labora¬ 
tory Technique, St. Louis, Mo.; The Linguaphone 
Institute, N. Y.; Kansas Agricultural Experiment 
Station; The Macmillan Co., New York; McGraw-Hill 
Book Co., New York; Metric Association; National 
Geographic Society, Washington, D. C.; North Texas 
Biological Society; North Texas State Touchers Col¬ 
lege, Department of Chemi.slry; University of Okla¬ 
homa, Department of Botany; Prentice-Hall, Inc., 
New York; W. B. Saunders Co., Philadelphia, Pa.; 
Science Clubs of America; The Science Library; The 
University Presses, A Coe>perative Exhibit; The 
South-Western Biological Supply Co., Dallas, Texas; 
Spencer I.jens Co., Buffalo, N. Y,\ Texas Power and 
Light Co., Dallas, Texas; John Wiley & Sons, Inc., 
New York; The University of Texas, Austin, Texas; 
The University of Texas, Department of Plvysiology; 
Tulane University of Louisiana, Department of Tropi¬ 
cal Medicine; RCA Manufacturing Co, 

In the report sent to the daily press by Science 
Service it is remarked that progress of science during 
1941, despite threats of war and final sudden outburst 
of war itself, was strikingly set forth in the annual 
exhibition of the American Association for the Ad- 
vaneement of Science, shown in connection with the 
Dallas meeting. Many universities, research institu¬ 
tions and induatrii-^I firn»s cooperate annually in this 
display of the latest results of research. 

Oil, indispensable alike in war and peace, is one of 
the chief products of the region where this year’s 
meeting was held, so that a demonstration of modern 
scientific oil prospecting methods, by tlie American 
Association of Petroleum Geologists, fittingly occu¬ 
pied a prominent place in the exhibits. By models 
and charts it demonstrated how geologists feel their 
way through hundreds of fcet of solid rock and shift¬ 
ing sand, to wdiere the oil is. 

How science also aids in providing more and better 
food and clothing, to meet the increased needs of war 
and the post-war world, was demonstrated in several 
booths set up by the Texas Agricultural and Mechan¬ 
ical College. Colchicine, the evolution-speeding chem- 
icfil, bus been applied to the cotton plant, to make it 


produce bigger bolls and oilier seeds. Some of the 
husky new cotton plants were exhibited, growing in 
pots, contrasting with their punier untreated relatives 
that stand beside them. Science helps cotton below 
ground as W'cll as above; another part of the exhibit 
demonstrated advances in combatting the fungus- 
caused root rot, one of the w^orst of cotton diseases. 

Dissetniuation of scientific knowledge, as well as its 
increase through research, claimed its share of atten¬ 
tion. A recently formed organization of professional 
scientists, the American Association of Scientific 
Workers, devoted its exhibit to a demonstration of its 
work in aiding defense, morale and national health; 
preserving science and freedom of thought in w'ar 
time; educating the scientists themselves in [)roblems 
that involve social welfare. 

A booth was maintained by IHological Abstracts, 
Scanning and boiling (h)wn to a few sentences each the 
technical articles in more than 1,400 scientific jour¬ 
nals, this publication saves the tij7ie of busy research 
workers. 

Science is not exclusively an affair for professionals. 
That the tradition of the serious amateur, established 
in, America by Franklin and Jefferson, Hittenhmise and 
Priest ley, still curries on valiantly was evidenced by 
the exhibit of the Science Clubs of America. This is 
a national organization of hundreds of school and 
adult dubs composed of persons young and old who 
devote their spare lime to scientific pursuits, rang¬ 
ing all the way from the study of the ways of frogs 
and field-mice to the making of telescopes and their 
use in discovering comets and watching variable stars. 
Science Service, wliich serves as liaison agency for 
these clubs, displayed some of its publications and the 
monthly Bpecimen-servii'c known ns Things of Science. 


BOOKS RECEIVED 

Advances in. Colloid Science, Ei^meu O. Kraemer, editor. 
Volume I. 161 IllustrationB. Pp. xii + 432. Intor- 
scionce. 

Four Treatises by Paracelsus. IIenbt E. Biqebist, editor. 
Translated from the German by Sigeriat and Others. 
Pp. xii+ 250. Johns Hopkins Presa. $3.00. 

Coleman, Lavhenoe Vail. College and University Mu- 
scums. Illustrated, Pp. viii + 73. American Associa¬ 
tion of Museums. $1.25. 

Letson, Bore. It Works Like This. Illustrated. Pp. 
224. E, P. Dutton. $2.50. 

Markham, Edwin C. and Sherman Smith. General 
Chemistry Problems. Pp. 240. Reynal and Hitcheock. 
$1.25. 

Merriman, Gayloru M. To Dwcouer Mathematics. Pp, 
xi + 435. Wiley. $3.00. 

Pavers on Mammalogy. Published in honor of Wilfred 
Hudson Osgood. Volume 27, Field Museum of Natural 
History Zoological Series. 12 Plates. l»p. 395. Field 
Mufioum. $8.00. 

Boebucx, John R. and IlENaT C. Stakhle. Photography^ 
Its Soienoe and Practice. Illustrated. Pp. xv + 283, 
D. Appleton-Century. $5.00. 
tTNOEE, W. Byers and C. E. Mowre. A Laboratory 
Manual for Flementary Zoology. Pp. Iv + 102, Gitm, 
$1.26. 
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DROSOPHILA AND SPECIATION* 

By Dr. J. T. PATTERSON 

FBOFESSOR OF ZOOLOGY, UNIVERSITY OF TEXAS 


Onb of the duties of the office of vice-president, if 
not the only one, is that of giving the address on the 
oeoRsion of the annual Zoologists^ dinner. Examina¬ 
tion of a number of the papers which have been read 
by my predecessors in office shows that the speaker 
has entire freedom in the selection of his subject and 
the method of its presentation. The several addresses 
which were examined deal with various topics, with 
some enlivened by much subtle humor and others re¬ 
vealing evidence of serious efforts to plumb the depths 
of the philosophy of biology. For me it seems safer 
to puiiBue a middle course. 

i Address of the retiring vice-presideat and chiurman of 
the for the Zook^eal Sdenoes of the American 

for the Advancement of Beieiiee, Dallas, Texas, 
IMemher 1941. 


I have selected for discussion a subject which, al¬ 
though venerable, is still capable of holding the atten¬ 
tion of biologists. It is now more than eighty years 
since Charles Darwin posed the question of the origin 
of species, but until recently we did not have experi¬ 
mental proof of the exact method by which a given 
animal species might have arisen among wild popu¬ 
lations. Following the appearance of Darwin’s clas- 
sioal work, and prior to the development of the mod¬ 
em theory of Mendelian inheritance, most investi- 
gaton were concerned with the problem of establish¬ 
ing the fact of evolution. They used largely the 
dederiptive methods of comparative anatomy, embry- 
pAleostology and taxonomy coupled with 
gtK»^phy. All this work was fundamental and im- 
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poit&nt, but it left the main question raised by 
Darwin’s conclusions still unanswered as it did not 
elucidate the modus operandi of species origin and 
differentiation. 

This was the situation at the turn of the century 
with reference to the origin of species. Then, with 
the rediscovery of Mendelism, there followed a very 
rapid development in the fields of cytology and ge¬ 
netics, with the early deduction that chromosomes and 
hereditary factors could be definitely correlated. The 
final triumph of this deduction was brought about 
through the investigations of Morgan and his co- 
workers on the most common of the fruit-flies, Dro¬ 
sophila mclanogaster. The^se studies resulted in the 
erection of n complicated system of genetic research 
which centers on the gene as the determiner of heredi¬ 
tary characters. As the system became more and 
more complicated, the fear or the hope, depending on 
the outlook of the commentator, was expressed that 
the whole structure was in danger of falling of its 
own weight; but, like the Leaning Tower of Pisa, it 
still stands. 

The technical methods developed in connection 
with this work on Drosophila are indispensable for 
an analysis of the problem of the origin of species. 
In recent years two additional technical advances 
have been made which are of great importance. The 
first of these was Muller’s demonstration that x-rays 
could be used as a means of inducing mutations and 
chromosomal rearrangements, and at a rate far ex- 
cccdiug that which occurs in untreated organisms. 
This method has made it possible to study in great 
detail various kinds of rearrangements, such as trans¬ 
locations, inversions, duplications and deficiencies, 
and has resulted in enriching our knowledge of the 
effects of such changes on genotype and phenotype. 

The second advance was made by Painter’s develop¬ 
ment of the salivary-gland chromosome technique and 
his demonstration that the bands of these giant ele¬ 
ments precisely follow the sequence of loci of known 
mutant genes as revealed on the '^genetic maps” of 
Drosophila. This technique is a very rapid and con¬ 
venient method for detecting changes in chromosome 
structure, w^bether they have been produced by arti¬ 
ficial means or have occurred spontaneously in wild 
populations. 

Coincident with this development of technical 
methods, there has occurred a rapid advancement in 
the application of mathematics to the problem of evo¬ 
lution. In this connection the work of Professor 
Sewall Wright, in showing some of the evolutionary 
consequences of Mendelian inheritance, is especially 
noteworthy. 

In the meantime, some very interesting investiga¬ 
tions have been made on the relation of environment 


to evolution, especially on plants, which are more 
suitable for such studies than are most animal forms. 
Time will not allow for more than a brief reference 
to a recent publication by Clausen, Keck and Hiesey.^ 
They experimented with a large number of the higher 
plants, selected from among many unlike species and 
families and taken from a wide range of habitats. 

Their main experiment consisted in dividing the 
clone and planting the clone members in three differ¬ 
ent habitats or experimental gardens, located respec¬ 
tively at elevations of 100, 4,600 and 9,000 feet, in a 
.transect across the central part of California. Here 
the plants were allowed to grow for several years and 
the changes arising in them under the different en¬ 
vironmental conditions were noted and recorded. The 
first of their several general conclusions is as follows: 

The individual plant is subject to the interplay between 
heredity and environment. When grown under different 
environments it may be quantitatively changed in various 
degrees. The changes induced by a new environment give 
no evidence of permanence, but have been shown to be 
reversible modifications. Some of these changes in vogc' 
tative characters are quite spectacular, yet they never ob- 
scure the individuality of the plant, which is retained irre¬ 
spective of the conditions of altitude, light and moisture 
in which the plant is grown. 

This work shows that while environmental factors 
can induce modifications in phenotype, yet they do 
not change the genotype. It is clear that attempts to 
solve the problem of the origin of species must be at¬ 
tacked by genetic and cytologicol methods in a sexu¬ 
ally reproducing diploid organism like Drosophila. 

Material Required foe the Problem 

The series of technical methods outlined above are 
chiefly genetic and cytological in character and 'con¬ 
stitute a set of tools with which to attack the problem 
of speciation. But after all, they are tools and other 
requirements must be met if the problem of the origin 
of species is to be satisfactorily solved. One of the 
most important of these is the choice of material. The 
group of organisms selected for study should, among 
other requirements, meet the following conditions: 

First, they should belong to a genus with many spe¬ 
cies living under a variety of environmental condi¬ 
tions and capable of being cultured in the laboratory. 
They sliould also be amenable to detailed genetic 
analysis, so that quantitative data on their genic dif¬ 
ferences can be obtained. Short life cycle and high 
fecundity are other desirable traits. 

Second, the group selected should possess a rela¬ 
tively low number of chromosomes, and these should 
be large enough to permit accurate study and analy¬ 
sis. The dense metaphase chromosomes, nsnaliy de- 

« Carnegie Inst, of Wash. Pub. No. 520, 1940, 
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void of any distinguiBhable morphological features, 
are not satisfactory. 

Third, the several species should not only occupy 
ditferent ecological niches, but they should also exhibit 
a wide range of conditions of size, density and dis¬ 
tribution of their populations. Otherwise, it would 
not be possible to test the relation between population 
type and genic variation. 

Fourth, some of the forms within the group should 
be capable of producing hybrids, and at least some of 
tiiese hybrids must be fertile, in order that the genetic 
mechanism underlying their isolation and differentia¬ 
tion can be determined. This last condition is not 
easy to realize among animal forms. 

The group of forms which would seem to meet all 
these exacting requirements is to be found in the genus 
Drosophila. It is for this reason, perhaps, that sev¬ 
eral different workers have recently become interested 
in this line of investigation, especially Sturtevant, 
Dobzhnnsky, Spencer and our own group here in 
Texas. 

It seems surprising that work of this nature on the 
genua has been so long delayed, but this is due un¬ 
doubtedly to a failure to secure fertile hybrids at an 
earlier time. As late as 1934 only two eases of hy¬ 
brids h 3 been reported. The first of these was found 
by Sturtevant in 1920 and involved crosses between 
D, melanogaster and D, sirnulans, two closely related 
species. Unfortunately the hybrids from this cross 
are completely sterile. The second case of interspe¬ 
cific hybridization in the genus was not found until 
nearly a decade later (1929), when Lancefield re¬ 
ported that D, pseudoobscura was represented by two 
races or physiological species. He found that crosses 
between these two races produce partially fertile fe¬ 
males and sterile males. Since then, and especially 
during the last few years, the number of cases of 
fertile hybrids in the genus has gradually been in¬ 
creased, BO that the lack of such hybrids is no longer 
a handicap. 

DaosoPHiiiA m the Southwest 

We bad reasons for supposing that southern United 
States, and especially the southwestern area and north¬ 
ern Mexico, would be an excellent region in which to 
collect Drosophila species for use in the study of this 
problem. Accordingly, in 1938 we began collecting the 
wild strains in Texas, and since then have covered most 
of the southern states and parts of northern Mexico. 
To date this region has yielded a total of 97 species of 
the subfamily Drosophilime, Twelve of these species 
belong to non-Drosophila genera and will not be con¬ 
sidered further. Of the 86 spetues belonging to the 
genus Drosophila^ 81 came from the Southwest and 
northern Mexico. 

A detailed morphological study of these 65 species 


makes it possible to arrange a large majority of them 
into natural groups or “species groups,” each com¬ 
posed of two or more closely related forms. Through 
such studies we have established twelve species groups 
which include 67 species. Thus far we have not found 
a closely related form for any of the eighteen unas- 
signed species, but it is probable that further collect¬ 
ing in this and other areas will bring to light some 
such forms. 

I am emphasizing the groups because they consti¬ 
tute the material units within which the tests for spe¬ 
cies origin must be made. Indeed, it is within the 
group that one may expect to find the production of 
hybrids. Cross tests carried out between species se¬ 
lected from different groups have thus far failed to 
produce hybrids, and this is true even when the forms 
used for the test come from groups obviously closely 
related. Moreover, various types of population arc 
to be found in different species groups, such as those 
with dense populations as compared with those hav¬ 
ing sparse populations. Again, the members of some 
groups have small, dense populations with wide-spread 
distribution. All these different types must be thor¬ 
oughly studied if J*aulty conclusions are to be avoided. 

The groups are also important for purpose.s of 
chromosome analysis. The fact has long been known 
that the basic diploid number for the genius is twelve, 
consisting of five pairs of rod-shaped elements and 
a pair of small chromosomes winch are usually re¬ 
ferred to as dots. One notable characteristic in some 
groups is that the X chromosomes ore distinctly longer 
than the autosomes, and tliat the Y chromosome may 
vary in size and shape—from a short to a long rod, 
or from a J to a V. Within the groups, variations 
in the number of arms in metnphase have been found 
to be due either to a fusion of two rods, or to an in¬ 
version or insertion which has shifted the centromere 
from its position close to the end to one nearer the 
middle. This results in clianging the chromosome 
from a rod to a J- or V-shax>cd element. My co¬ 
worker Griffen has found that this is true for all 
cases thus far examined for any given group. 

Within the group, where hybrids are obtainable, 
the salivary chromosome furnishes the only means 
whereby a highly detailed analysis and comparison 
of chromosome organization can be made between 
different species. The structural features of these 
elements maJie it possible to use them as tracers in 
following out the distribution of a particular chromo¬ 
some or its parts within the population, like the use 
of radioactive tracer a torus in following out the dis¬ 
tribution of substances within the body. This method 
has been used by Sturtevant and Dobzhansky in their 
studies on pseudoohscura and miranda and we have 
extensively employed it in our own work. 
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Some of the twelve species groups have been in¬ 
vestigated in other laboratories. We have been work¬ 
ing on seven of them, and they furnish considerable 
material upon which to base some general conclu¬ 
sions concerning the origin of species in the genus 
Drosophila. To make this clear it will be necessary 
to refer again to some of the facts given in my sym¬ 
posium address, but these repetitions will be reduced 
to the minimum. 

If mutational changes lie at the basis of organic 
diversity, it should be possible to demonstrate the 
medianisin involved through suitable tests and careful 
cytological observations. Unless the genetic mecha¬ 
nism of organic evolution is to remain a mere hypothe¬ 
sis, it will be necessary to do this on wild populations. 
Various questions have been raised concerning the na¬ 
ture of this mechanism. Our own studies afford an¬ 
swers to some of these questions. 

One of the essential differences between animal spe¬ 
cies is the fact that they usually do not attempt to 
cross. This reluctance or refusal to mate has been 
tenned sezual isolation. Our results show that this 
type of i-solution is due to genetic factors which oper¬ 
ate both between species and within a species. In 
the single species, Drosophila repleia, Wharton has 
made cross tests with strains collected at different, 
points in Texas, Eagle Pass, Elgin, Fredericksburg 
and Galveston, and with stocks from New Haven, 
Connecticut, Guatemala, Central America, and An¬ 
kara, Turkey. Her results show that while matings 
between certain strains either fail to go or go very 
rarely, yet the reciprocal crosses are very successful, 
producing offspring which are highly viable and fully 
fertile. A few examples may be cited. 

The cross between Ankara males and either Fred¬ 
ericksburg or Guatemala females is practically sterile, 
while the reciprocal crosses are highly fertile. Again, 
New Haven males are sterile to Fredericksburg and 
Guatemala females, but fully fertile to Eagle Pass and 
Elgin females. In the reciprocal crosses, New Haven 
females are fully fertile to Fredericksburg and Eagle 
Pass males, slightly fertile to Guatemala males and 
sterile to Elgin males. 

The failure to produce offspring in many of these 
crosses is due to Sexual isolation. This was proved by 
examinations of the reproductive tracts of the females, 
which in no case of croBS-sterile matings contained 
sperm. If successful mating has occurred, sperm can 
always be detected. A study of the salivary-gland 
chromosomes of the F^ larvae shows that the sterility 
is not associated with major chromosomal rearrange¬ 
ments, The complexity of the cross-sterility relations 
indicates that sexual isolation depends on different 
factors in the several strains. These factors are auto¬ 
somal recessives because the heterozygotes arc fully 


and exhibit hybrid vigor. Despite this iaoU- 
tzon, the different strains con not be regarded as sepa¬ 
rate species. This same type of isolation has been 
encountered in all the species groups which we liave 
studied, and in the virilis group at least some of them 
are also due to autosomal recessive factors. 

While sexual isolation must play on important 
r51e in species differentiation, yet it is doubtful 
whether it alone would be a sufficient mechanism. 
There is always the possibility that this barrier to 
crossing might occasionally break down and thus per¬ 
mit an exchange of genes within the population. It 
was therefore not surprising to find additional iso¬ 
lating nmehnnisn^B present within differentiating spe- 
oies groups. 

Thk Macbospina Gaorp 

A very fine example of multiple mechanisms iii 
operation is to be seen in the maorospina group. 
There are at least four detectable mechanisms present 
in this group. These are sexual isolation, hybrid ster¬ 
ility, a sex chromosome unlnilance and the passive 
factor of geographical separation. Geographically, 
the several forms may be separated into three divi¬ 
sions. In California there is a single species which 
has been described by Spencer as Drosophila sub- 
funebris. The second divisional group is composed 
of a series of strains taken in Sonora, Mexico, south¬ 
ern Utah, Arizona, New Mexico and west Texas. The 
numerous strains probably all belong to a single sub¬ 
species of D. fnacrospina which is known as Umpien- 
sis. The third divisional group is composed of an¬ 
other series of strains which have been taken from 
central Texas eastward to Florida and northward to 
Ohio. These strains may also constitute a single sub- 
species known as D, macrospina macrospina, although 
Spencer regards the Ohio strains as different from the 
type material from Texas and has designated them as 
the subspecies ohioettsis. The three groups will be 
referred to as sub funebris, Umpiemis and macro- 
spina. 

If a series of cross tests be carried out between the 
different members of this group by starting with aub- 
funebris of California and progressing eastward, a 
very interesting set of facts become revealed. The 
cross between sub funebris and its nearest Umpiensis 
neighbor in Utah goes ratiier readily in both direc¬ 
tions, producing fertile female hybrids and sterile 
male hybrids. In matings of subfunehria to a New 
Mexico strain of limpiensis the cross again goes 
both ways, but owing to the operation of sexual isola^ 
tion, it takes twice the normal time of ten days for 
the larvae to appear in the culture when subfunsbrie 
is used as the female parent. The cross between sub- 
funebris and a strain of Wpiewsis from w^t Tam 
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goe» bvit one way, prodaeing only a few progeny and 
requiring from tweuty*£lve to thirty-five days for the 
larvae to appear. Finally, in the cross between mb- 
fwiebris males and maoroaptna females from central 
Tejcas, a small number of the mated pairs produce 
offspring, with about thirty days required for the 
larvae to appear in the culture. 

If the tests are to be extended beyond central Texas, 
crosses between Hmpiensia and macroapina must be 
used, because subfunebris is completely sterile to all 
strains of macroapina coming from east of central 
Texas, Crosses between all macroapina strains and 
those of go in both directions and produce 

the normal number of progeny, although when limpi- 
enaia is used as the female parent the male hybrids 
are either sterile or setni-sterile, depending upon the 
strain used in the cross. Mainland has shown that 
this particular type of sterility is due to a genic un¬ 
balance between the X and T chromosomes. 

In each cross where the two strains selected are 
from adjacent areas an exchange of genes occurs. 
Hence, it would be possible to parry this exchange in 
steps across the country in either direction, and this 
would bring about an ex^^iange of genes between the 
otherwise completely isolated species of D. subfunehria 
and D. macroapina, 

Thk Mklanjca Qkoup 

The melanicu species group has three known spe¬ 
cies: (1) Droaophila melanica, which occurs princi¬ 
pally in the northern states and from which area wc 
have strains from Wisconsin, Ohio, Maryland, Con¬ 
necticut and Massachusetts; (2) D, aubmelanica, 
which ranges across southern United States and ex¬ 
tends northward into the Ozarks; and (3) D. nigro- 
melanica, which is found in both the North and South 
along with the other two forms. Extensive breeding 
tests have been carried out on this group by Dr. A, 
B. Ghiffen. 

Males from tlm Wisconsin strain of melanica arc 
only slightly cross-fertile to submalanico females. 
The reciprocal cross was found to be completely 
sterile, with but one exception, and that was the cross 
between Wisconsin females to Ozark aubmelanica 
males, which goes but slightly. Madison males of 
melanica go slightly with nigromelanica females from 
Texas. Otherwise, among northern forms, the only 
melanioa strain which is cross-fertile to nigromelanica 
was one from Maryland of which the females are 
poorly cross-fertile to the males of the Wooster strain 
from Ohio. All submalamca strmns are completely 
cross-sterile to all nigromelanica strains, irrespective 
of Iheir geographical origin. The metaphase <^romo- 
somos of all throe species are alike, but the salivary- 


gland <diromosomes of the hybrid larvae show several 
conspicuous inversions. 

The degree of fertility in the intial crosses is al¬ 
ways small and usually amounts to less than one per 
cent. These three species are almost completely iso¬ 
lated, but in contrast to the macroapina group, the 
isolation is between the parent forms and is not due 
to hybrid sterility, because all hybrids are fertile. 

The MiriiLEHi Gaonp 

The first species group which we found in Texas 
was that of mulleri. It is especially interesting in 
that it exhibits at least six different t 3 rpes of isolating 
mechanisms. In addition to sexual, geographical and 
c*cological isolations, and hybrid sterility, it shows two 
different types of zygotic mortality. There are prob¬ 
ably as many as seven species which belong to this 
group. Crow has tested five of these species. These 
are, Drosophila mulleri Sturtovant, found mainly in 
Texas; D, aldrichi, which occupies much the same dis¬ 
tribution area in Texas ns mulleri; D, mojavenais 
from the deserts of California; D. arisonensi^ from 
Arizona; and D, buzsatii, of which single stocks are 
available from Argentina and Sicily. 

Crosses between the several members of the group 
produe.e an unusual series of interspecific hybrids, of 
which only three are fertile. The main results were 
as follows: Miillfri females are cross-fertile with males 
of the other four species, but the reciprocal crosses 
are all sterile. The number of hybrids produced in 
each cross was small and the only fertile hybrids were 
the females from the cross with mojavenais males. 
The mating with huzzatii males gives highly abnomal 
flies which alnrnst invariably die in the pupal stage, 
Aldrichi females are cross-fertile with either moja- 
vensia or arizonenais males, producing sterile females 
ill each case. The cross between mojavenais and aW- 
zanensia goes in both directions, producing fertile 
male and female hybrids when mojavenais is used as 
the female parent, and sterile male and fertile female 
hybrids in the reciprocal mating, Arizonenais females 
are also cross-fertile with huzzatii moles, but the re¬ 
sulting hybrid larvae never develop as far as the 
pupal stage. 

From these facts it is clear that huzzatii is almost 
completely separated from the other four species, 
with aldrichi next in order. Mojavenais and arizonen- 
aia are the most closely related species, and some 
workers might be inclined to regard these as aub- 
species. 

The second type of mechanism which causes the 
death of the hybrid zygote was discovered by Crow 
while making crosses between mulleri and certain 
strains of aldrichi. These two species both have dense 



168 


SCIENCE 


VoL. 95, No. 9459 


populations and occupy a common distribution area 
in Texas. They are completely isolated from each 
other by sexual isolation and hybrid sterility, and have 
a Certain amount of ecological isolation. Aldrichi is 
almost entirely dependent on the common prickly pear 
as a source of food and as a medium for the develop¬ 
ing larvae, while mulleri can and does feed and breed 
on various other kinds of fruit. 

When mulleri females are crossed to males of a cer¬ 
tain strain of aldrichi the hybrid offspring are pre¬ 
dominantly male. This modification of the sex-ratio 
is due to the lethal effect on the fojiiale xygote of a sex- 
linked gene (or genes) on the X chromosome of al¬ 
drichi. This factor has no noticeable effect within the 
species, but acts as a dominant semi-lethal in the in¬ 
terspecific cross. The net effect is the elimination of 
about one half of the hybrid zygotes. In species al¬ 
ready genetically isolated from each other, it could 
have little advantage to the parent populations other 
than that of removing the competition from the 
hybrids. 

Thk Virilis Group 

In many ways the virilis group is the most interest¬ 
ing which we have studied, and perhaps the moat 
significanl. It includes five known species. The first 
of these is the original form described by Sturtevant 
in 1910 under the name Drosophila virilis. The seo^ 
ond is D. americana found by Spencer in 1930 in 
Ohio. The other three, all new to science, have been 
discovered by us in the last four seasons. These are 
D. texana^ first taken in Texas, D. novamexicana from 
southern New Mexico and D. montana from the 
Rocky Mountain system of Colorado, Wyoming, Utah 
and New Mexico, 

These five species show both geographic and ge¬ 
netic isolation to a rather high degree. On the basis 
of our collection records, novamexicana and montana 
appear to be completely isolated geographically from 
the other three species, and whUe the distribution 
ranges of texana and americana overlap to a certain 
extent, yet in the main the two species occupy differ¬ 
ent regions, texana being confined to the southern 
states and americana occupying an area centering in 
Ohio. The n\ain distribution area of virilis coincides 
very closely with that of texana, but by virtue of a 
difference in habitats, the two species have effective 
ecological isolation. Virilis lives and breeds in stores 
and produce houses in a domestic-type of habitat, 
while texana lives and breeds in the woods in a wild- 
type habitat. 

The question of genetic isolation between the sev¬ 
eral species has been discussed elsewhere at these 
meetings and need not be considered further here. I 
wish, however, to refer briefly to their chromosomes. 


All five species differ from one another, either in 
chromosome number or in the inversions present, or 
in both. These differences are such that one can trace 
the evolution of chromosome morphology in the popu¬ 
lation, and by this means we have been able to show 
that americana evolved from hybrids between nova¬ 
mexicana and texana. The character of the inver¬ 
sions in the different strains indicates that americana 
is not a homogeneous species, for its population still 
contains several of the pos.sible combinations of chro¬ 
mosomes of the two parent species. This chance to 
work out the direction of evolution in the origin of 
this species is striking proof of the efficacy of the 
salivary-gland chromosome technique. As all the 
chromosomes differ in gene order from one another 
in the parent species, recombinations would occur in 
the descendants of their hybrid.^. Different strains of 
americana show a limited number of these combina¬ 
tions. The original strain from Siiiithville, Ohio, for 
example, has chromosomes 2, 3, 5 and Y of texana 
and X and 4 of novamexicana, while another stock 
from Ohio, known as Pee Wee, differs in having the 
texana type of the male sex-limited fourth chromo¬ 
some. Btill other combinations have been found in 
different strains. 

While it is difficult to determine just where the orig¬ 
inal hybridization took place, yet there is some evi¬ 
dence to indicate that it occurred here in the South¬ 
west. Novamexicana has been found in southern 
New Mexico and the distribution of texana extends 
from central Texas to the Atlantic seaboard. It is 
probable that at one time the distribution areas of the 
two populations overlapped at some point in the 
intervening region, which would have given the oppor¬ 
tunity for the hybridization to occur. Wherever the 
exact place was, it is clear that once the new species 
was produced it expanded northeast into a new eco¬ 
logical area in and about the state of Ohio, leaving 
behind over the trail of its progress some of the com¬ 
binations which are still to be found associated with 
texana. 

Discussion and Conclusion 

Most of the investigations of the different workers 
on these species groups have been concerned with the 
extent of, and the reasons for, their isolation. As 
shown above, and especially in my symposium ad¬ 
dress, various types of isolating mechanisms are pres¬ 
ent either singly or in combinations among the dif¬ 
ferent groups. Their net effect is the partial or com¬ 
plete elimination of the exchange of genes between 
populations. Except for simple geographic isolation, 
these limiting mechanisms are due to gene mutations. 
Other mutations are responsible for the great variety 
of morphological and physiological characteristics, 
and in relation to the isolating mechanisiiis and tiie 
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restrictions on gene reoombinationa imposed by chro¬ 
mosomal rearrangements, form the basis for diversi¬ 
fication both within and between spocies. 

It might be well to compare some of these diverse 
characteristics as they appear in the difiPerent mem¬ 
bers of the species groups. In the mulleri group, two 
of the species live together in the same region and are 
much alike as to size and color pattern, but differ 
from each other in the color and size of eyes, in food 
habits and in length of life cycles, and are completely 
incapable of exchanging genes. In contrast to this, 
two other members of the group are separated geo¬ 
graphically and differ widely in phenotype, but are 
readily capable of exchanging genes when brought 
together. 

In the virilis group two distinct types are found, 
one of which lives in a domestic-type of habitat, the 
other in a wild-type habitat. The two types are there¬ 
fore ecologically isolated and otherwise differ from 
each other in a number of morphological and physio¬ 
logical characters. The different strains of virilis, 
which represent the domestic-type, etherize very 
slowly, have clear crossveins, pupate on the sides of 
the container, have pupae which run the entire gamut 
of color variation from light-tan to deep black, and 
are fully cross fertile. The four wild-type species all 
etherize very quickly, have clouded crossveins, pupate 
in or at the edge of the food, have pupal color which 
is basically red, and are not fully cross fertile. Even 
within the wild-type group there arc many character 
differences. Two of these species live in a region of 
severe winters in the high elevations of the Rocky 


Mountains and are readily distinguishable from the 
other two which live in a warmer climate in low 
wooded areas. 

Some species groups are noteworthy for certain 
types of variation. For example, in the pseudoob- 
scura-affinis complex of species extreme modifications 
of chromosome structure are common between related 
forms, but with little difference in phenotype. In the 
mulleri group modifications of phenotype are common, 
but differences in the chromosomes are absent between 
two of the genetically isolated species. The virilis 
group is remarkable among animal forms for having 
a clear case of hybrid origin of one of the species. 
The distinctness of the species in this group is in 
sharp contrast to the conditions found in the macro- 
spina group. In the latter a series of genetic changes 
have accumulated so slowly across the distribution 
range that only the extreme ends may be regarded as 
distinct species. 

The first of the fundamental problems propounded 
by Darwin was the question of the fact of evolution. 
This has been definitely established by a great variety 
of evidence from many fields of biology and geology. 
The second question as to how evolution actually 
operates is only now being elucidated, and toward the 
solution of this problem the contributions from the 
several investigations on the Drosophila species 
groups are playing an increasing role. It is no longer 
necessary to explain evolution by analogy, for the 
application of genetical and cytological techniques in 
this genus proves that it depends on experimentally 
measurable gene mutations. 


STUDIES OF INFANT CHIMPANZEES 

By HENRY W. NISSEN 

VAU5 LABORATORIKS OF PRIMATE BIOLOGY 


Announcement was made^ in April, 1940, of an 
experimental chimpanzee nursery established at the 
Yale Laboratories of Primate Biology in Orange Park, 
Florida. The present report describes in greater detail 
the aims and methods of this program, and includes 
a brief account of progress to date. 

Our primary general purpose in initiating this 
project was to provide and utilize infant chimpanzees 
in relatively large numbers as materials of psycho- 
biological research. Heretofore very few specimens 
under one year of age have been available. Those 
few provided by dealers were invariably several months 
old and had limited scientific usefulness because of 
only approximately known age and ontogenetic his¬ 
tory. Most of those bom in captivity were, for 
obvious practical reasons, left with their mothers dur- 

» Science, 91: 380-337,1940. 


ing the first year of life or longer and were therefore 
unavailable for anything but casual observation. The 
development in these laboratories, over the past 
decade, of a large and healthy breeding colony, gave 
the first opportunity, which may not soon be repeated, 
to undertake a relatively extensive study of young 
chimpanzees during the critical period starting at 
birth. Generous support by the Samuel S. Fels Fund, 
covering the special expenses of tlie project over a 
five-year period, made it financially possible to insti¬ 
tute the program. 

By making possible control and experiment, animal 
research has almost invariably pioneered in widening 
our biological horizons. The particular advantages of 
ohinipanzees for invastigations of characteristically 
human phenomena are fairly obrious. The extra¬ 
polation of discoveries by analogy and the examina-* 
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tian of relatively subtle differences (as contrasted to 
the search for broad principles of wider appUcabilit7)| 
both demand a high degree of similarity in research 
materials. Use of the anthropoids opens the possi¬ 
bility of observing such phenomena in relatively un¬ 
complicated form, tracing their more immediate 
origins or precursors, and of analyzing what is with¬ 
out doubt the most significant step in mental or be¬ 
havioral progression to be found within the animal 
continuum. 

The genetic method has proven its worth repeatedly 
in all fields of biological inquiry; its application in the 
present instance seems particularly indicated. An 
ontogenetic study of chimpanzee should not only add 
meaning to the phylogenetic comparison of the 
ultimate (adult) characteristics of man and the 
anthropoid apes, but should open up an entirely new 
dimension of comparison, that of the dynamics of 
developmental trends in the two species. It seems 
not unreasonable to expect that in the finer analysis 
of these diverging trends will be found essential clues 
to the critical differences which define the human and 
subhuman primate. 

Two additional but definitely subordinate goals of 
the project may be mentioned: (1) The captured chim¬ 
panzee, purchased from a dealer, usually brings with 
him a host of intestinal parasites. Some of these 
parasites can be exterminated without much difficulty; 
others it is impossible or impracticable to eradicate, 
especiaUy in larger specimens. Although it is con¬ 
ceivable that the wild chimpanzee does not suffer— 
perhaps even benefits—from the parasites, it is clear 
that in captive animals they constitute a hazard and 
probably affect, to an unknown degree, various life- 
functions. By removing infants from the adults at 
birth, infestation is prevented; with the institution 
of various precautions against subsequent contamina¬ 
tion, it is hoped thus to build up gradually a parasite- 
free colony. (2) By eliminating the period of nurs¬ 
ing, which in chimpanzees often persists for as long 
as two years, a speeding-up of the breeding rate is 
anticipated; instead of bearing one infant every two 
or three years, it may be that each breeding female 
can produce offspring at intervals half that long. 
This, together with better development and lower mor¬ 
tality of the laboratory-raised infants (as suggested 
by the record thus far), should increase significantly 
the number of laboratory-bom chimpanzees available 
for research here and in other institutions- 

Since it has been felt that the anthropoid apes could 
be employed most fruitfully in the investigation of 
phenomena which are distinctive of the highest pri¬ 
mates, and since man is characterized most obviously 
and significantly by his behavior, the central focus of 
this program was clearly indicated. Our interest, 


accordingly, has been and is chiefly in erpezimenta) 
behavior analysis and in the correlation of behavipr 
with underlying taorphologioal and physiological fac¬ 
tors. Our view-point, furthermore, dictates emphasis 
on the so-called higher mental functions (especially 
those seemingly mediated by symbolic processes), the 
secondary or derived forms of motivation and the 
more complicated expressions of emotion as seen espe¬ 
cially in social behavior, rather than on relatively 
simple reactions which are perhaps essentially similar 
over a broad range of animal life. 

It is clearly indicated, however, that approach to 
these most significant problems must be over the 
groundwork of preliminary information regarding 
basic growth phenomena in the species. After devel¬ 
oping practicable mid reasonably efficient routines for 
the care and feeding of infant chimpanzees, our first 
task, therefore, was to gather as large a body of facts 
as possible on the development of our subjects under 
these uniform conditions. No claim is made that 
these conditions have been “normal” or “natural”; 
doubtless they have fallen short of being optimal even 
for our purposes. In so far as considerations of 
health permitted, however, they have been essentially 
constant for all individuals. They were designed to 
promote healthy growth at not too great a cost in time 
and energy. During the first two years of life the 
animals are kept in individual cribs and cages. The 
problem of cleanliness has been solved by use of dis¬ 
posable diapers. Feedings are on a regular schedule 
decreasing in number from six at birth to four per 
day at age of thirteen weeks. The bottle formula is 
increased in strength, and new items of diet are added, 
at stated intervals. Except for special occasions, 
human contacts have been limited to four individuals; 
a female colored nurse, a white male assistant, Dr. 
Austin H. Riesen and the writer. 

The schedule of tests, measurements and other rec¬ 
ords which have been made routinely, and with few 
exceptions* at the intervals indicated, of all members 
of the group, may be outlined as follows: 

1. Body weight (daily at 10 A.U.). 

2. Eruption of teeth (checked daily). 

8. Fifty anthropometric measurements (monthly during 
first year of life, quarterly thereafter). 

4. Physical description record of coat and skin oham- 
teristics (semi*annuany during the first year, annuaily 
thereafter). 

5. Photographic portraits in a standardised iitnatiou 
(monthly during i^e first year, bimonthly thereafter). 

fi. Radiographs (some parts monthly, others bimonthly, 
quarterly, semi-aniittany). 

7. Food intake (eadi feeding), 

fi. Axillary temperature (three timea weekfy). 

0. Pulse rate (tiuree weeikly}« 
sThex^ay studies were not begim 
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10. Bespiration rate (three timea weehly). 

11. dalTanio akin reeiatance (Irregnlarly^ under various 
conditions). 

18. Aetivity records (usually continuous for 2 days or 
longerr at different ages). 

13. Behavior tests—Gesell schedule with certain omis^ 
inons and additions adapted to typically chimpanzee be- 
haAr (biweekly to the eighth week, every four weeks 
during the remainder of the first year, quarterly there¬ 
after). 

14. Hecords of behavior appearing in the nursery en¬ 
vironment: locomotion of all kinds, vocalization, feeding 
habits, grooming activity, tieklishnees, emotional expres¬ 
sion, response to human contacts, tics and so on. 

These “normative” data doubtless will have certain 
intrinsic interest and may be of value to various spe¬ 
cial branches of biological science. Our use of the 
results will be fourfold: (1) The data will provide 
base lines from which the effects of experimentally 
introduced variables can be measured. (2) They will 
be examined f<»r intercorrelations of such “naturally” 
produced variations os weight and food-intake, health 
and bone “scars,” behavioral and somatic development, 
parent and offspring characteristics, and so on. (3) 
The developmental trends manifested by the data will 
be compared to those of other species, particularly 
those of the human infant, and to the known charac¬ 
teristics of the adult chimpanzee, (4) Most impor¬ 


tantly, perhaps, these results will raise questions for 
experimental investigation and will indicate the 
feasibility and significance of various lines of attack. 

Since the program was initiated in July, 1939, there 
have been fourteen births at the laboratories, seven 
males and seven females. The infants were separated 
from their mothers soon (median, 17 hours) after par¬ 
turition and were at once placed under the care of 
human attendants in the nursery. One male was re¬ 
turned to his mother 48 hours later, after the first 
series of tests, measurements and descriptions had 
been made; this animal will be the first of several 
“controls” who will serve to indicate the effects of 
our nursery environment as compared to the care 
given by the captive chimpanzee mother. One female 
was transferred to another laboratory at the age of 
two months. Another female died at the age of seven 
months; it seems highly probable that some innate 
weakness was primarily responsible for her death. 
The remaining eleven animals, the oldest ones now over 
two years old, are thriving in the nursery situation. 
The program is to include the first three years of life. 
The present members of the nursery will serve pri¬ 
marily as the “normative group,” and with them the 
standard list of tests and measurements will be con¬ 
tinued until they reach that age. Infants bom here¬ 
after arc to be used experimentally, in accordance with 
the view-point and orientation presented above. 


OBITUARY 


HEBER D. CURTIS 

The scientific career of Heber D. Curtis began at a 
time when the old-line astronomy of position was be¬ 
ing supplemented by the “new astronomy.” His first 
important papers dealt with latitude work, eros ob¬ 
servations, comet orbits; many of the papers after 
his ninth deal with astronomical spectroscopy. Dr. 
Curtis brought a broad and thorough training in 
fundamental astronomy to bear on the problems of 
the newer field, and the “new astronomy” has bene- 
fitted greatly, directly and indirectly, through his 
work and his counsoL His observations of stellar 
spectra extend over a decade and were accompanied 
by measurement and discussion, the system of Castor 
being one of the many interesting papers which he 
published in these years. 

His work on eomets was continued for several 
3 roars, and the remarkable series of photographs of 
Hailey*^ Comet secured by Curtis has yielded impor¬ 
tant results in the hands of himself and others. 

The work which he hims^ rated most highly, and 
which has perhaps been of greatest nsefulness, is the 
obiBorwation of netmlae. Curtis finished the survey 


begun by Keeler and discussed the results of the pro¬ 
gram in the Lick Observatory Publications, His gen¬ 
eral treatise ou nebulae was published in the Hand- 
buch der Astrophysik. This is an important docu¬ 
ment for any one who is interested in nebulae from 
any point of view. 

From the beginning to near the end of his scientific 
activity, Curtis observed solar eclipses, taking part 
in the observation of eleven. In this work his 
mechanical genius and resourcefulness had room for 
full play. The discovery of the strong coronal lines 
in the infra-red is one of the important results of 
these many eclipses which has been ascribed to Curtis, 
Also any success which his party may have had was 
certainly due in part to his presence. The travel, 
visiting new places and meeting people of every race 
and culture were features of esclipse expeditions 
which he enjoyed and exploited to tlie full. 

Heber D. Curtis was born on June 27, 1872, at 
Muak^n, Mich. At the University of Michigan he 
was granted the degrees of A.B. and A.M. in the 
years 1892 and 1893. The University of Virginia 
granted him the Ph.D. degree in 1902; and from the 
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University of Pittsburgh he received the honorary de¬ 
gree Sc.D. in 1930. He was a member of the Astro¬ 
nomical Society of the Pacific (President, 1912) j 
American Association for the Advancement of Sci¬ 
ence (vice-president, Section D, Astronomy, 1924); 
American Astronomical Society (vice-president, 
1926); Astronomische Gesellschaft; National Acad¬ 
emy of Sciences; American Philosophical Society; 
Research Club (University of Michigan); foreign 
associate, Royal Astronomical Society; International 
Union; meTiibcr of Commission 13 of solar eclipses; 
Phi Beta Kappa; Sigma Xi; Phi Kappa Phi. 

He taught Greek and Latin at Napa College from 
1B94 to 1896, and was professor of mathematics and 
astronomy at the College of the Pacific from 1896 to 
1900. As a teacher and public lecturer he was unex¬ 
celled. He had the faculty of presenting astronomy 
to the beginner or to tlic layman in such a way as to 
display the facts and instil the spirit of the science. 
After two years as Vanderbilt fellow at the Univer¬ 
sity of Virginia he joined the staff of the Lick Obser¬ 
vatory in 1902, rising to the rank of astronomer in 
1911, a position which he left to become director of 
the Allegheny Observatory in 1920. His stay at Lick 
was interrupted in 1906 when he went to Santiago, 
Chile, in charge of the Lick Southern Observatory, 
from which station he returned in 1910 to take charge 
of the Crofisley Reffector. His engineering ability 
was used here in providing convenient controls and 
working conditions for this erstwhile troublesome 
instrument. In 1917 he joined the optics section of 
the National Bureau of Standards, and worked at the 
design of military instruments, returning to Lick 
when hostilities ceased. 

Beginning in 1920, Curtis spent a happy decade at 
the Allegheny Observatory. Here, besides doing his 
share of observing, he designed and constructed sev¬ 
eral instruments whose use has simplified and im¬ 
proved observation. lie took great enjoyment in 
this work, at which he was unusually skilful. In fact, 
the planning and building of new instruments for 
eclipse work was perhaps the most enjoyable feature 
of the five expeditions which he accompanied or led 
in the Allegheny decade. Wherever he was located, 
Curtis always found opportunity to improve the 
equipment, often by his own handiwork. 

In 1930 Michigan sought a man to design a new 
telescope and called Curtis to the directorate of the 
University Observatory. The proposed large reflec¬ 
tor did not materialize, but a development of far 
greater promise grew under his guidance in this last 
decade. And this was possible because Curtis not 
only knew science and mechanics, but understood men 
and was able properly to estimate their potentialities 
and direct their abilities. The solar work of the Mc- 


Math-Hulbert Observatory is in a very true sense n 
monument to such understanding and encouragement. 
His friendly disposition and constant desire to be 
helpful not only accomplished much for science but 
made him beloved by all his associates. 

The few philosophical papers presented by Curtis 
have a value which is large in comparison witli the 
number of pages written. Curtis published about 120 
papers dealing with scientific subjects and 20 of a 
more general nature. Many of these are of prime 
importance, but they imply, rather than record, his 
value to science, whicli resided rather in his helpful¬ 
ness to his associates through counsel and encourage¬ 
ment. 

The passing on January 9, 1942, of this scientist, 
teacher and counsellor created an unusual feeling of 
loss and sorrow. Dr. Curtis is survived by his wife, 
Mary D. Curtis; by a daughter, Mrs. A. J, Walters; 
by three sons, Rowen D., Alan B. and Baldwin R.; 
and by five grandsons. To these the world of science 
expresses deep sympathy. 

Kbivin Burns 

DEATHS AND MEMORIALS 

Dr. Soma Weiss, Hersey professor of the theory 
and practice of physic at Harvard Medical School 
and physician in charge of the Peter Bent Brighani 
Hospital, died on January 31, at the age of forty- 
three years. 

Bion j. Arnold, consulting engineer, died on Janu¬ 
ary 29, at the age of eighty years. Mr. Arnold had 
been a mechanical engineer for the Chicago and Great 
Western Railway, a consulting engineer for the Gen* 
eral Electric Company and an advisory traction engi¬ 
neer for the cities of Pittsburgh, Toronto, Chicago, 
Providence, Los Angeles, Cincinnati and San Fran¬ 
cisco. 

Dr. Frank Smith, professor emeritus of zoology 
at the University of Illinois, died on February 3, at 
the age of eighty-five years. 

Clifford C. Olovkr, professor of pharmacognosy 
of the College of Pharmacy of the University of 
Michigan, died on January 31, at the age of fifty-four 
years. 

Dr. Martha Brewer Lyon, member of the Associa¬ 
tion for Research in Ophthalmology, South Bend, 
Indiana, died on January 18, at the age of seventy 
years. 

Captain Thomas Athol Joyce, formerly deputy 
keeper in charge of the Sub-Department of Ethnogra¬ 
phy, department of oriental antiquities and ethnog¬ 
raphy, in the British Museum, and president of the 
Anthropological Institute from 1931 to 1933, died on 
January 3, at the age of sixty-four years. 
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Th 3B Gray Herbarium of Harvard University is 
eoni^pleting, through a special gift, an addition to its 
building to be called the Benjamin L. Robinson Wing 
in memory of Professor Robinson, formerly curator 
of the herbarium. The plans for the equipment of 
this vring contemplate an additional expenditure of 
$35,000. Professor Robinson died on July 27,1935. 

As a memorial to Professor E. I*. Kohler, professor 
of chemistry at Bryn Mawr College until 1912 and, 
at the time of his death in May, 1938, Sheldon Emery 
professor of organic chemistry at Harvard Univer¬ 
sity, a fellowship for graduate study in chcniisiry 
has been endowed through contributions of hU stu¬ 
dents and friends. The announcement says: *'The 
special purpose of the fellowship is to perpetuate the 


memory of a man distinguished by his eminence as a 
scientific man and beloved as a teacher of rare quali¬ 
ties who exerted a profound and wide-spread influence 
on the progress of instruction in chemistry throughout 
the country.” 

A MfiHORiAL service for Professor Frances Gertrude 
Wick, chairman of the department of physics and a 
member for thirty years of the faculty of Vassar 
College, was held in the college chapel on January 21. 
Professor Louise B. McDowell, chairnmn of the de¬ 
partment of physics at Wellesley College, gave the 
principal address. Dr, Henry Noble MacCracken, 
president of the college, spoke on behalf of the fac¬ 
ulty, and liouise Groavenor, of New York, a junior 
majoring in physics, on behalf of the students. 


SCIENTIFIC EVENTS 


THE FIFTH GENERAL HOSPITAL (HAR¬ 
VARD UNIVERSITY UNIT), U. S. ARMY' 

At 9: 00 a.m. on January 10 the U. S. Army Fifth 
General Hospital (Harvard University Unit), the suc¬ 
cessor to Base Hospital No. 5 of 1917-19, left Boston 
for an efistern seaboard camp os the first step to active 
duty in this war. This represents a farther contri¬ 
bution of Harvard University to National Defense. 
Harvard University has already established in En¬ 
gland an American Red Cross-Harvard Hospital, 
directed by Dr. John E. Gordon, professor of pre¬ 
ventive medicine and epidemiology, which for some 
months has been actively engaged in aiding the British 
in the care and study of communicable diseases. 

The former Base Hospital No. 5 was presided over 
by the late Dr. Harvey Cushing and had an enviable 
record. Many of its officers rose to positions of im¬ 
portance in the Army. The hospital suffered the first 
American casualties, when it was bombed the night of 
September 6, 1917, 

Now after a twenty-year interval a new group 
undertakes a similar eflfort. For historical purposes 
the following should be recorded. On November 16, 
1939, the Surgeon General of the United States Army 
wrote Dean Burwell of the Medical School that shortly 
he would approach the Medical School with an official 
request that it organ^e a regular Army inactive unit, 
General Hospital No^ 5, '*thus perpetuating the fine 
traditions of United States Army Base Hospital No. 
6.” Similar units were proposed for all medical 
schools and hospitals which had served in a like 
capacity in the War of 1914-1918. These units were 
to have a normal bed capacity of 1,000 and a personnel 
which would include 42 officers, 120 nurses and 400 

1 Beprinted by imecial permisrion of the Harvard Medi- 
Ahmtiii HvilUtin, January, 1942, issue. 


enlisted men. Subsequently the number of officers 
was raised to 73, including the administrative service. 

The office of Unit Director was assigned to the 
author, and immediately steps were taken to secure 
the officer personnel, which according to instructions 
should be limited to members of the parent institution. 
Members of the teaching force of the Medical School, 
whether working in the laboratories of the school or 
attached to one of the affiliated hospitals, were eligible. 
The heads of all departments in the school were con¬ 
sulted as to what men in their department either cared 
to join or, in the opinion of the head of the depart¬ 
ment, should not join because of essential duties here. 
A definite attempt was made to spread the personnel 
as widely as possible. Because of the rainifications of 
the university, we were able to call upon individuals 
from all the major Boston hospitals as well as from 
the Hygiene Department in Cambridge. Thomas H. 
Lanman, *12, M.D., *16, assistant professor of surgery, 
and Theodore L. Badger, M.D., *26, instructor in 
medicine, were early selected as the respective chiefs 
of the Surgical and Medical Divisions. Their con¬ 
tinued labors and unflagging interest have greatly 
facilitated the formation of the present unit. 

On December 24, 1941, a telephone call from the 
Surgeon General’s offitre warned the unit that it would 
have only a few days to prepare for active duty. 
Immediately final physical examinations, the pur¬ 
chase of equipment and the addition of the nurses 
and the new officers were undertaken. The necessary 
prophylactic inoculations were started. Boston stores 
were called on to supply uniforms, the style, quality 
and types of these being added to each day. A hur¬ 
ried trip to Washington by the acting director ex¬ 
pedited these matters. 

Oeherons friends donated money for a Fifth Gen- 
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oral Hospital Fund, similar to that possessed by the 
hospital in the last war. With these funds assistance 
has already been given in many ways to officers and 
to the nurses. The Boston Metropolitan Chapter of 
the American Red Cross donated sleeping bags to all 
nurses going with the unit. 

At 5: 00 P.M. on January 9, members of the former 
Base Hospital No. 6 who had formed themselves into 
Harvard Base “5^' Club presented colors to their suc¬ 
cessor unit, the new Fifth General Hospital, which 
has now gone on active duty. The colors were pre¬ 
sented by Dr. Lewis M. Ilurxthal, of the former unit, 
to Lt. Col. Theodore L. Badger, chief of the Medical 
Service of the new unit. The ceremony was attended 
by the following members of Base Hospital No. 5 of 
1917-1919 and many friends: Walter J. Irving, Wil¬ 
liam F. Whitley, Montgomery C. Reed, Kenneth J. 
Crowell, Joseph J. Wilson, Dr. Lewis M. Hurxthal, 
Harold J. Davidson and Dr. Elliott C. Cutler. 

Dr. Ilurxthal’s speech of presentation follows: 
'*Twenty-five years ago, United States Army Base 
Hospital No. 5 of World War I was organized. The 
unit embarked in May, 1917, and took over active 
hospital work in June, 1917, in France. Under the 
direction of Colonel Robert U. Patterson and Colonel 
Haiwey Cushing, Base Hospital No. 6 performed an 
outstanding service to the wounded and sick in France 
and contributed much to military medicine. Two of 
the outstanding contributions were in the field of brain 
surgery and in the introduction of blood-grouping to 
the British Army. Many lives were saved because of 
these contributions. 

*‘The members of former Base Hospital No, 5, offi¬ 
cers, nurses, and enlisted men, are proud of their war 
record of two years service in France. They are also 
proud that a new unit will carry on under the same 
name, and are confident that it will return with the 
same enviable record as its predecessor. 

^‘Harvard Base ‘5' Club is an organization founded 
in 1929 by former members of the United States Base 
Hospital No. 5. In behalf of all the members of the 
unit, Harvard Base ‘5^ Club wishes to contribute a 
connecting link between the old and the new. The 
two groups have many things in common: both were 
organized in Boston; both were composed of volun¬ 
teers ; and both were emailed to duty within a few weeks 
after the declaration of war. We have, therefore, 
chosen as a bond of continuity the American Flag. 
We hope this particular flag will serve as the official 
colors of the new organization as well as an inspira¬ 
tion for a meritorious performance of duty. We wish 
you success and bon voyage,” 


The orders for the unit activated forty-seven officers, 
leaving eleven behind whose papers had not yet been 
completed to wait for subsequent orders to join the 


unit. These orders came shortly, and one week later, 
on January 17, the second group left Boston to join 
the main body of the unit. 

Forty-four nurses left with the unit representing 
the following hospitals: Arlington Training School, 
Beth Israel Hospital, Children’s Hospital, Homeo¬ 
pathic Hospital of Rhode Island, Massachusetts Gen¬ 
eral Hospital, McLean Hospital, New England Bap¬ 
tist Hospital, New England Deaconess Hospital, Peter 
Bent Brigham Hospital, Robert Breck Brigham Hos¬ 
pital and Sturdy Memorial Hospital. 

At the last minute the acting director was refused 
permission by the Surgeon General to leave with the 
unit because of tlie urgent request of the university 
that his duties were essential for the moment here. 

We who remain behind must look with pride and 
gratitude on these men and women who have now 
accepted the call to serve their country. We know of 
their great abilities and feel sure that they will fulfill 
adequately the high traditions of their predecessors 
and will play a major role in the United States Army 
Medical Corps from now until they return to us. To 
their families we extend our congratulations and our 
devotion. The university will long cherish this effort 
on the part of its graduates. 

Elliott C. Cutlkr, M.D. 

THE NEW NATIONAL ASTROPHYSICAL 
OBSERVATORY OF MEXICO 

Many astronomers, physicists and geologists, from 
both North and South America, will participate in the 
Inter-American Scientific Conference in Mexico, 
which meets from February 15 to 26, on the occasion 
of the dedication of the new National Astrophysical 
Observatory. 

President Manuel Avila Camacho, of Mexico, in his 
invitation said: “The purpose of the Mexican Govern¬ 
ment is to contribute to the maintenance, in the Ameri¬ 
can continent, of the progress of science and culture, 
and thus counteract as much as possible the paralyza- 
tion of scientific and cultural activities in the countries 
devastated by war,” 

On the provisional program for the conference are 
the names of many of the leading astronomers of the 
United States, including Dr. Walter S, Adams, direc¬ 
tor of Mt. Wilson Observatory; Dr. Henry Norris 
Bussell, director of Princeton Observatory; Dr. Har¬ 
low Shapley, director of the Harvard College Obser¬ 
vatory ; Dr. V. M. Slipher, director of the Lowell Ob¬ 
servatory; Dr. Joel Stebbins, president of the Amer¬ 
ican Astronomical Society, and Dr. Otto Struve, di¬ 
rector of the Yerkes end McDonald Observatories. 

Argentina will be represented at the conference by 
the director of the National Observatory at Cordoba, 
Dr. Enrique Gaviola, who will preside at one of the 



FWUARY 18, 1942 


SCIENCE 


165 


seasions, while from Canada will come Dr. Joseph A. 
Pearce, director of the Dominion Astrophysical Obser¬ 
vatory, Victoria, British Columbia, Leading Mexi¬ 
cans participating in the conference are; Professor 
Luis Enrique Erro, director, and Dr. Carlos Graef, 
assistant director, of the new National Observatory; 
Dr. Monges-Lopoz, dean of the faculty of sciences 
of the National University of Mexico; Professor 
Manuel S. Vallarta, of the Massachusetts Institute 
of Technology; Dr. Joaquin Gallo, director of the Na¬ 
tional Obsen^atory at Tacubaya, and Dr. Alfrado 
Banos, Jr., head of the department of physics of 
the National University. 

Nearly the entire field of modem astronomy oiul 
geophysics will be covered by the papers to be pre¬ 
sented at the various conference sessions, the subjects 
of which are: The interstellar medium, the classifica¬ 
tion of stellar spectra, problems of the galaxy, vari¬ 
able stars, time and change, cosmic radiation and geo¬ 
physical problems. In addition, there will be special 
evening lectures on related topics, as follows: 

The Surfaces of the Major Planets; Dr. SUpher. 

The Cosmogonical Significance of Stellar Rotation: Dr. 

Struve. 

The Present State of the Theory of Stellar Evolution: 

Dr. Russell. 

Time and Change In the Metagalaxy: Dr. Shaplcy. 

Most of the sessions and lectures will be held at 
Puebla, including the dedicatoiy’^ exercises on the morn¬ 
ing of February 17. Dedicatory addresses will be 
given by President Camacho and the Governor of 
Puebla. For special acjidemic ceremonies an excur¬ 
sion will be made to Morelia on February 23 and 24, 
with the final sessions being held in Mexico City. 

The new National Astrophysical Observatory is 
situated on land provided by the government of the 
State of Puebla, near a small town of Aztec origin 
called Tonnnzintla, about eighty miles east of Mexico 
City. Under the direction of Sr. Erro, observations 
of the Bouthem Milky Way will be made with a 24-30- 
inch Schniidt camera, the most powerful telescope in 
the tropics. This instrument is similar to the Jewett 
telescope at Harvard Observatory, and was mounted 
in the Harvard shops. Its location in latitude 19® is 
strategic for studies of the southern parts of the sky, 
inaccessible to instruments farther north. The climate 
is excellent for observations, especially during the 
winter, and the program of the observatory also caIIs 
for variable-star studies and observations of meteors 
and the sun. 

THB SUMMER SESSION OF NEW YORK 
MEDICAL SCHOOLS 

Ik response to the present need for the training of 
a large number of men in medicine to take the places 


of those called into service, an accelerated program 
for the course has been announced by the five medical 
colleges in New York City. 

At the Columbia College of Physicians and Sur¬ 
geons, the Cornell University Medical College, the 
Long Island College of Medicine, the New York Med¬ 
ical College and the New York University College of 
Medicine, plans have been formulated to conduct regu¬ 
lar work for all classes during the coming siunnier and 
to open the next regular session early in July. The 
new schedules adopted in these institutions will make 
it possible for the student to cover the full medical 
course within the space of thirty-six months instead 
of, as at present, distributed over forty-eight months. 

Under the accelerated plan ns announced, however, 
there is to be no reduction in the amount of time the 
student devotes to his medical training and, likewise, 
there will be no relaxation in the standards of teach¬ 
ing in the medical course. Instead of the summer 
vacation of approximately three months, the students 
under the new plan carry on regular work in the class¬ 
rooms, laboratories and hospital wards, thereby short¬ 
ening the time of the medical course by one year. 
Although the course is practic^illy continuous, through¬ 
out the year, short vacations will be given between 
each of the four terms. 

The five New York City medical colleges would 
normally graduate under the present plan approxi¬ 
mately 1,350 physicians in a three-year period. Under 
the accelerated schedule it would be possible, if con¬ 
tinued, for these schools to graduate J,800 in the same 
period, or approximately 450 additional doctors to 
enter internships in tlie hospitals. Since the Army 
and Navy are calling many young physicians from the 
hospital staffs, this increase in the number of medical 
graduates may mean much in the care of the sick and 
in supplying the needs of the military services. 

AWARDS FOR ACHIEVEMENT IN 
AERONAUTICS 

The tenth annual meeting of the Institute of Aero¬ 
nautical Sciences was held in New York City during 
the week of January 26. The New York Timee re¬ 
ports that the annual dinner presentation was made 
of six awards for achievements in aeronautics. 

Juan Terry Trlppo, president of Pan American Air¬ 
ways, received the Daniel Gnggenheiin Medal, awarded 
annually since 1926, for his achievement in the develop¬ 
ment and operation of oceanic air transport. The presen- 
tation was made by Brigadier General Donald H, Con¬ 
nolly, national director of civil aviation of the Army Air 
Force. 

The Sylvanus Albert Reed Award went to Theodor von 
EArm&n, director since 1930 of the Daniel Guggenheim 
Graduate School of Aeronautics at the California Insti¬ 
tute of Technology, for *‘the development of a satisfac- 
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tory theory of the influenoe of curvature on the buckling 
characteristics of aircraft structures,’* The presentation 
was made by Dr. J. C. Hunsaker, chairman of the National 
Advisory Committee for Aeronautics. 

Melvin Nielson Oough^ senior test pilot at the Langley 
Memorial Aeronautical Laboratory of the National Ad* 
visory Committee for Aeronautics, was given the Octave 
Chanute Award for "outstanding contributions to funda¬ 
mental research in aeronautics as conducted in airplanes 
in actual flight,” He received the award from Lieuten¬ 
ant Colonel James H. Doolittle, director of operational 
requirements, headquarters ataflf, Army Air Force. 

The Lawrence Sperry Award, as already reported in 
Science, went to Ernest Gordon Stout, engineer in charge 
of air dynamics for the Consolidated Aircraft Corpora¬ 
tion, for his contributions "to the experimental detenni- 
nation of hydrodynamic stability of model flying boats 
and sea planes. ’ ’ The presentation was made by Charles 
IL Colvin, of the Daniel Guggenheim Graduate School of 
Aeronautics. 

Major Harry George Armstrong, of the H. 8. Army 
Medical Corps, received the John Jeffries Award for 
"basic studies on the physiological and psychological 
effects of flight at high altitudes and the description of 
a number of clinical entities involved, the establishment 
of the Army Aero Medical Besearch Laboratory and con¬ 
tributions to the literature of aviation and medicine.” 
The presentation was made by Dr. Louis H. Bauer, editor 
of The Journal of Aviation Medicine. 

The Bobert M. Losey Award was presented to Dr. Hor¬ 
ace Robert Byers, meteorologist of the United States 
Weather Bureau, for "research in air mass analysis and 
its application in synoptic and aoronaatical meteorology. * ’ 
The presentation was made by Dr. F. W. Reichelderfer, 
chief of the United States Weather Bureau. 

Frank W. Caldwell, director of research at the 
United Aircraft Corporation and president of the 
institute, presided over tlie ceremonies. 


ADVISORY COMMITTBB ON SCIENTIFIC 
PUBLICATIONS 

Makv investigators who are planning to submit 
manuscripts or abstracts for publication will undoubt¬ 
edly have occasion during the war emergency to query 
whether the publication might not inadvertently be¬ 
come of assistance to our enemies. Since it may be 
impossible for the author to answer the question from 
his own personal knowledge, the National Academy 
of Sciences and the National Research Council have 
organized an Advisory Committee on Scientific Pub¬ 
lications to deal with the matter. This committee is 
ready to advise editors of journals and secretaries of 
societies concerning the procedure to follow when 
manuscripts or abstracts that might fall into this cate¬ 
gory are submitted for publication or question is 
raised concerning an irivostigution in progress. If it 
is decided that postponement of publication is advis¬ 
able, the author and editor are so informed, When 
postponement of publication is no longer necessary, 
and the manuscript or abstract is published, there will 
be an accompanying note indicating the date on which 
the paper was received for publication and that the 
paper was withheld because of its bearing on the war 
emergency. Although this will mean delay in publi¬ 
cation for a time in some cases, in others it will facili¬ 
tate the publication of results which otherwise might 
be withheld owing to the author’s uncertainty as to 
the possible military significance of his work. 

Frank B. Jbwbtt, 

President, National Academy of Sciences 
Boss Q. Harrison, 
Chairman, National Besearch Council 
LtJTHiCR p, EiSEKHAET, 
Chairman, Advisory Committee on Scien¬ 
tific Publications 




SCIENTIFIC NOTES AND NEWS 


The Society of Economic Geologists, on the recom¬ 
mendation of a committee consisting of B. S. Butler, 
T. S. Lovering and Adolph Knopf, chairman, has 
•awarded its Penrose Medal to Professor William H. 
Emmons, of the University of Minnesota, in recogni¬ 
tion of his outstanding contributions to the science of 
economic geology. The presentation was made on 
February 10, at the annual dinner of the society in 
New York. 

Joseph J. Gborqe, chief meteorologist of the East¬ 
ern Air Lines, has been presented with the Meiainger 
Award of the American Meteorological Society for the 
“most outstanding work in the serological field during 
the year.” The award was based upon Mr. George's 
work in fog prediction and the effect of lakes on air 
distortion. Presentation of the award was made at 


the recent annual business meeting of the society held 
at Columbia University. 

Professor Johanna Wbsterwjk, director of the 
Phytopathologioal Institute and the Central Bureau 
for Fungus Cultures in Boam, the Netherlands, eele^ 
brated the twenty-fifth anniversary of her appoint¬ 
ment to the first professorship in plant pathology at 
a Netherlands university on February 10. A con¬ 
gratulatory telegram has been sent to her by her 
American oolleagues, from South Ameriea. The col¬ 
lections of the Central Bureau and of her laboratory 
have not been damaged in any way by war, and all 
work is being continued by the complete staff, as in 
former years. 

The Universily of San Marcos, Pern, has awarded 
the degree of doctor honoris eatyta to I>r« WRUam 
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Sesman Bainbridi^e, of New York City, in recognition 
of hie work on cancer and Mb eontributione to vnedieal 
progress in Latin America. 

Dr. Prank S. Hooo, assistant professor of as- 
tronoray at the University of Toronto and a member 
of the staff of the David Dunlap Observatory at Rich¬ 
mond Hill, Ont,, was re-elected president of the Royal 
Astronomical Society of Canada at the recent annual 
meeting. Other of&cers elected were: Vice-pr€$xdentti, 
Dr. A. Vibert Douglas, dean of women, Queen’s Uni¬ 
versity, and Dr. A. E. Johns, of McMaster University; 
General Secretary, E, J. A. Kennedy; General Treas¬ 
urer, J. H. Homing; Recorder, H. W. Barker; 
Librarian, Dr. P. M. Millinan; Curator, R. S. Duncan, 
all of Toronto. 

At the annual business meeting of the Ecological 
Society of America, held in Dallas, Texas, on Decem¬ 
ber 31, the following officers were elected: President, 
1942, G. F. Korstian (botany), Duke University; Vice- 
president, 1942, C. E. ZoBcll (zoology), Scripps In¬ 
stitution ; Secretary, 1942-44, William A. Dreyer 
(zoology), University of Cincinnati; Representative 
on the National Research Council, 1942, Ira N. 
Uabriclson (conservation), U. S. Biological Survey; 
Representative on the Council of the Union of Ameri¬ 
can Biological Societies, 1942, A, M, Banta (biology), 
Brown University. Dr. Royal E. Shanks (botany), 
State Teachers College, Clarksville, Tcnn., continues 
in office as treasurer of the society. The work of two 
of the committees essential to the program of the 
society was approved and it was voted to continue 
their activities. They are: Committee on the Preser¬ 
vation of Natural Conditions, Curtis L. 

Newcombe (biology), College of William and Mary; 
Committee for the Study of Plant and Animal Com¬ 
munities, chairman, S. Charles Kendeigh (zoology), 
University of Illinois. 

Db. j. a. W. Hetrick, professor of otolaryngology 
and director of the department, and since 1924 assist¬ 
ant and associate dean, has been appointed dean of 
life New York Medical College Flower and Fifth 
^ Avenue Hospitals. He has been serving as acting 
dean since March, 1941, following the death of Dr. 
Claude A. Barrett, 

Db, John H. Mussbr, professor of medicine at the 
School of Medicine of Tulane University of Louisi¬ 
ana, has resigned as president of the State Board of 
Health, In order to devote all his time to work at the 
School of Medicine. 

Dr. John W. Birkard, assistant professor of 
anatomy at the Georgetown Medical School, has been 
s^poitited professor and head of the department of 


anatomy at the new School of Medicine of Oglethorpe 
University. 

Alltn R. Jennings, since July, 1940, general 
director of the New York Zoological Park, has left to 
become associated with the Pim American Airways 
system in an engineering capacity. Mr. Jennings, 
before becoming director of the park, was superinten- 
dent of parks in New York City under Park Com¬ 
missioner Robert Moses. 

Dr. Maurice Holland, formerly director of the 
Division of Engineering and Industrial Research of 
the Nstioufll Research Council, has been appointed 
industrial research adviser to the New York Univer¬ 
sity College of Engineering. Charles H. Colvin, direc¬ 
tor of the Guggenheim School of Aeronautics at the 
college, has been made coordinator of research, to 
work with Dr. Holland. Mr. Colvin founded and is a 
former president of the Pioneer Instrument Com¬ 
pany. Before going to New York University he was 
chief of the instrument division of the U. S. Weather 
Bureau in Washington. 

A. W. Thorsen, of Detroit, assistant fuel service 
engineer for the Chesapeake and Ohio Railway Com¬ 
pany for the last two years, has been appointed a 
member of the staff of the Coal Research Laboratory 
at Carnegie Institute of Technology. He assumed 
his new work on February 1, Mr. Thorsen will assist 
the president in securing financial support for the 
laboratory and will also assist Dr. H. H. I^wry, 
director of the laboratory, with its genera] business 
operations. 

A SUBCOMMITTEE on anthropology for Latin 
America has been appointed by the National Research 
Council, consisting of Dr. A. L. Kroeber, professor 
of anthropology, University of California; Dr. F. W. 
Hodge, of the Southwest Museum, Los Angeles, and 
Dr. Donald Brand, of the University of Mexico, to 
assist in carrying out the plans of the State Depart¬ 
ment for furthering research and anthropological 
study in Latin American countries. These plans in¬ 
clude an exchange of cultural envoys and a study of 
ethnic traits. 

Db* Harlow Shaplkv, director of the Harvard Col¬ 
lege Observatory, spoke on February 12 at the Uni¬ 
versity of Texas on ^‘Stars over Texas.” Dr. Arthur 
H. Compton, University of Chicago, will speak on 
February 20. The title of his lecture will be ^Thysics 
Looks at the Future.” 

Dr, Conrad A. Elvehjem, professor of biochem¬ 
istry at the University of Wisconsin, delivered on 
February 3 the first Mary Swartz Bose memorial lec¬ 
ture at the Academy of Medicine, New York City. 
He Bpoke on ^'Natural Foods in the American Die- 
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tary.” The lecture was sponsored by the Greater New 
York Dietetic Association in memory of Dr. Kose, 
professor of nutrition at Teachers College, Columbia 
University. 

Dr. Mkl. T. Cook, who retired last year as plant 
pathologist at the Puerto Kico Agricultural Experi¬ 
ment Station, recently gave a series of lectures on 
“Virus Diseases of Plants” and on “Science in Latin 
America” at the Oklahoma Agricultural and Mechani¬ 
cal College. 

Dr. Gkoroe W. Corner, director of the department 
of otiibryology of the Carnegie Institution of Wash¬ 
ington, gave at Princeton University, from February 
9 to 13, a aeries of public lectures on the Louis Clark 
Vanuxem Foundation. His subject was “Ovarian 
Hormones in Human Reproduction.” 

Dr. Karl K. D arrow, research physicist of the Bell 
Telephone Laboratories, New York City, addressed 
on January 22 a joint meeting of the University of 
Cincinnati Chapter of Sigrna Xi and the Cincinnati 
Section, Student Branch of the American Institute of 
Electrical Engineers, the Institute of Radio Engineers, 
the Illuminating Engineering Society and the Engi¬ 
neers' Club of Cincinnati. He spoke on “Physical 
and Chemical Forces.” 

At the Johns Hopkins University, the twenty-third 
course of Herter lectures was given on February 3, 4 
and 6 by Dr. Edgar Douglas Adrian, professor of 
physiology nt the University of Cambridge. The 
general subject of the lectures was “The Organization 
of the Senses.” 

The Civil Service Commission, recruiting for the 
Federal Civil Service, is accepting applications for all 
grades and branches of engineering. Some of the 
engineering examinations have been recently consoli¬ 
dated and modified. None requires a written test. 
For the junior grades, $2,000 a year, applicants are 
rated on their engineering education; no experience is 
required. In the upper grades, applicants are rated 
on education, experience and record of accomplish¬ 
ments. In all but the examination for chemical engi¬ 
neer, professional engineering experience may be sub¬ 
stituted for the college work. Salaries for chemical 
engineer are $2,600 to $5,600. There is a shortage of 
engineers experienced in specialized branches of plant 
layout, equipment design, market analysis, chemical 
economics, heavy chemicals, plastics, rubber, agricul¬ 
tural by-products and strategic minerals. Naval ar¬ 
chitect, marine engineer, $2,600 to $6,600 a year. 
Engineer (all other brunches), $2,600 to $5,600 a year. 
For all upper grades the age limit is sixty years 
except that for the three highest grades of marine 
engineering and naval architecture—$3,800 to $5,600 
a year—^the age limit is seventy years. There are 


also opportunities in the sub-professional and lower 
grades. Applioations for all these positions are being 
accepted for several months or until further notice. 
Full information can be obtained from the U. S. Civil 
Service Commission, Washington, D. C., or from any 
first- or second-class post office. 

The National Research Fellowship Board in the 
Natural Sciences has extended the time for receiving 
applications for fellowships until February 23. Ap¬ 
plication forms and announcements stating conditions 
of award will be sent on request, which should be 
addressed to the Board at the National Research Coun¬ 
cil, 2101 Constitution Avenue, Washington, D. C. 

Applications to the Committee for Research in 
Problems of Sex, National Resea 2 ‘ch Council, for 
financial aid during the fiscal year beginning July 1, 
in support of work on fundamental problems of sex 
and reproduction, should be received before April 1. 
They may be addressed to the chairman, Dr. Robert 
M. Yerkes, Yale School of Medicine, New Haven, 
Conn. Although hormonal investigations continue to 
command the interest and support of the committee, 
preference, in accordance with current policy, will 
ordinarily be given to proposals for the investigation 
of neurological, psychobiological and behavioral prob¬ 
lems of sex and reproduction. 

A new organization for botanists of the Chicago 
area was recently formed at the Chicago Academy of 
Sciences. The group has selected for its name the 
Cowles Botanical Society, honoring the late Dr. Henry 
C. Cowles, a distinguished botanist of the Chicago 
area. Meetings are held in the Academy of Sciences 
at 8 : 00 p.m. on the third Tuesday of each month. 
The objectives of the society are to promote better 
contacts between persons interested in botany, to col¬ 
laborate in the attack on various botanical problems, 
and to provide renewed inspiration and atimillation in 
botanical studies. All interested in botany are cor¬ 
dially invited to attend the meetings. Dr. Max Brit¬ 
ton, of the department of botany at Northwestern 
University, was the speaker at the January meeting, 
He spoke on “Observations on the Hemlock-White 
Pine-Northern Hardwood Forest of Pennsylvania.” 
The February meeting will be held on Tuesday eve¬ 
ning, February 17. Dr. Charles A, Shull, of the 
department of botany at the University of Chicago, 
will speak on “New Developments in Plant Physiol- 
ogy.” 

Dedication of tfae Hooker Sdentifio Library to 
American scientists was announced by the “Friends 
of the Hooker Scientific Library” in the January 
issue of their official organ, Record of Chemical Prog^ 
reee. The dedication is in fulfilment of Dr. Hooker's 
desire, but was not publicly announced until the 
library was able to establish a comprdiensive plea 
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of technical literature services. As another step 
toivsrd making those services available a revised 
schedule of corporation and institutional membership 
fees is announced. The minimum fee for permanent 
membership, which has been $100 for any corporation 
or institution, remains at this level for laboratories 
having ten or more research workers. For smaller 
laboratories it is based on the size of the research 
staff. Full information about tbe library as a non¬ 
profit service institution may be obtained from the 
Hooker Scientific library, Central College, Fayette, 
Mo. 

The annual California Audubon Convention was 
held at Santa Barbara from January 23 to 25. The 
exhibits included paintings by and objects ccmnccted 
with Audubon, and these were discussed by Donald 
Culroas Peattie, who also spoke on the life of Audu¬ 
bon. There were shown many colored motion picture 
films and Kodachromes, such as those of Mrs. Laurel 
Reynolds of California birds, Mr. Hoff^s life history 
of the brown-tailed humming-bird, Mr. HarweU’s pic¬ 
ture of the Audubon Nature Camp in Maine, Mrs. 
Hood on the young of the California woodpecker and 
F. F. Gander on Lower California. 


The Council on Dental Education of the American 
Dental Association has issued a series of recommenda¬ 
tions to the dental schools of the United States with 
reference to an acceleration of their work for the 
period of war emergency. These reeoiumendations 
are essentially: That such acceleration be undertaken 
where it is possible without loss in teaching effective¬ 
ness; that there be no reduction in the number of 
hours devoted to the dental course; that so far as prac¬ 
ticable the accelerated program should begin June, 
1942. The council plans to gather data from the 
various schools concerned regarding the additional 
financial burden on the school and stuflent. This in¬ 
formation will be used to make known to university 
officials and Federal agencies the financial needs of 
dental education. 

Provisional commissions as ensigns will be granted 
by the Navy, on application by students, to young men 
taking pre-medical college work who have been ac¬ 
cepted for the next entering classes in Class A medical 
Schools. After completing medical courses and serv¬ 
ing internships of one year each, they will be com- 
imssioned as lieutenants, junior grade, and called to 
active duty. The granting of provisional commissions 
will serve to prevent the drafting of such students. 


DISCUSSION 


INSECTS AS CARRIERS OF POLIOMYELITIS 
VIRUS 

In SoncNCE for December 19,1941, A. B. Sabin and 
Robert Ward report the recovery of the virus of polio¬ 
myelitis from tlie bodies of certain flies. Their ac¬ 
count leaves no doubt as to the presence of active 
virus as shown by its infectivity for Cynomolgus mon¬ 
keys when the latter received simultaneous doses of 
the insect material through several portals (intra- 
peritoneally, intranasally and by mouth). As they 
cite several other similar recoveries besides those re¬ 
cently reported by Paul et aL^ it is clear that the virus 
of poliomyelitis may be acquired under natural con¬ 
ditions by certain flies and may temporarily retain its 
^ virulence on or within their bodies. Where the flies 
may have obtained it must remain conjectural, but it 
is reasonable to suppose that it may have come directly 
from human alimentary dejecta or secondarily from 
sewage, since the active virus is well known to be 
recoverable from these media. It has, of course, long 
been known that houseflies {Musca domeatica) fed on 
suspensions of spinal cord may retain the virus on the 
body or within the alimentary tract in an active con¬ 
dition for a limited time. 

If, as seems highly probable, poliomyelitis is spread 

ij. K. Paul, F. D. Trask, M, B. Bishop, J. L. Melnik 
and A. E. Casey, SciXNOX, 94: 895, 1941. 


in some way through the agency of inserts, it is very 
important to know what species are involved in all 
experimental studies. Sabin and Ward refer in one 
case to “flies—mostly large green ones and many house 
flies” and at another place describe a sample used to 
infect a monkey us containing nmall houseflies, green 
flies, large black flies, a moth, a caterpillar and a four¬ 
winged insect. Con.sidering the great diversity of 
insects and the high specificity that exists between 
certain insect-bome diseases and particular insect 
vectors, such identifications are naively vague for an 
otherwise carefully executed experiment. One may 
guess that the large green flies were probably a species 
of Lucilia which commonly visits feces or garbage but 
does not ordinarily contaminate human foods. The 
houseflies were probably correctly identified, as this 
is our commonest domiciliary species. The “small 
houseflies” may have been the same, or possibly the 
more diminutive Fannia caniculariSf often numerous 
in houses, but having very different habits. The large 
black flies are still more indefinite. They were hardly 
the large blood-sucking Tabanuft atratus and most 
likely refer to some species of Cynomyia or a related 
genus. The materials with whidi traps are baited 
determines to a groat extent what species may be 
caught, and blood-sucking flies are attracted almost 
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exolasivety o&ly to living animals. The caterpillar 
vras no doubt innocuous; some species are a favored 
delicacy not only for monkeys but for human abo¬ 
rigines in many parts of the world. Altogether^ in 
these studies, it is clear that the suspected culprit (if 
specihc) has escaped identiheation by mingling with 
a motley crowd of other insects. 

There are numerous facts relating to the epideraiol- 
ogy of poliomyelitis that are readily compatible with 
the belief that insects are at least a major factor in 
its spread. Many of these are utterly at variance with 
the a8sumi)tion so long current that it is spread by 
healthy human carriers, although they have commonly 
been disregarded by the proponents of this view. 

During the early epidemics of poliomyelitis in Mas¬ 
sachusetts and later at the time of the great outbreak 
in New York City in midsummer, 1916, the writer 
attempted to correlate the epidemiology of this disease 
with reference to some possible insect vector.^- 
There are wide differences among the several insects 
known to be vectors of disease, with reference to dis¬ 
tribution, seasonal prevalence and association with the 
artifacts and ecologi(?al changes introduced by civil¬ 
ized life in varied types of human communities. On 
account of the immutable instinctive behavior of in¬ 
sects in general and our extensive knowledge relating 
to special groups like mosquitoes, biting flies, fleas, 
lice, et at, it is by no means idle speculation to apply 
the deductive method in considering their possible 
relationship to the epidemiology of a disease like polio¬ 
myelitis- Experimental research in several other 
directions has so far developed no clear picture either 
of the manner in which poliomyelitis is spread during 
epidemics, or of how sporadic cases arise. Exact 
geographical, ecological and seasonal prevalence, re¬ 
lation to lanes of human and animal movement, bar¬ 
riers to insect and animal migration, breeding places, 
food prefercnee,s and the like are differential charae- 
teristics of particular insects and as such they are 
highly significant in this connection. 

Preliminary studies, conducted in Massachusetts 
during 1911 and 1912, indicated a possibility that the 
biting stable-fly {Stomoxys calcitrans) might serve as 
an insect vector. Corroboratory work by Rosenau and 
Brues” in transmitting the disease in rhesus monkeys 
by the bites of this fly were promptly confirmed by 
Anderson and Frost.® However, these results could 
not be repeated by the same workers, nor by others 
who later made the attempt, and it was obvious that 

»0. T. Brues and P. A. E. Sheppard, Jour. Scon, 
Entom., 5: 306-324, 1912. 

8 C. T. Brues, Monograph on Epidemic PoliomyelitiB in 
New York City in 1916, pp. 136-177, 1917, 

*C. T. Braes, Sdeniiflo Monthlyt 10: 471-478, 1023. 

B Bull. State Bd. Health, Massachusetts, Yol. 7, p. 173S, 

mt. 

■PabUc Health Bepta., 27: 1738, 1212, 
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some factor had been overlooked in the first trials; 
perhaps epizoie parasites like fleas may have eseaped 
attention. 

In 1916 a considerable amount of eircumstantial 
evidence was brought to light indicating that polio- 
myelitiB might depend upon dissemination by some 
insect incapable of free and rapid migration. On this 
basis it appeared from considerations of seasonal 
prevalence, distribution in human communities, lines 
of migration and apparent scattered endemieity, that 
poliomyelitis is strikingly similar to bubonic plague 
in its epidemiology. Thus, the pattern of epidemics 
in relation to population density, their spread with 
little reference to human travel or activities and the 
paucity of multiple cases in families, are all promi¬ 
nent features of both poliomyelitis and bubonic 
plague. The latter is, of course, in recent times re¬ 
stricted almost entirely to tropical regions. It was 
not recognized then that any rodent was susceptible 
or capable of acting as a reservoir of poliomyelitis, 
and desultory attempts at that time to demonstrate 
tiie virus in trapped rats were unsuccessful. At 
about the same time, Richardson^ had pointed out 
certain peculiarities of the epidemiology of polio¬ 
myelitis that led him to suspect some association with 
rats. The virus can now readily be propagated in 
certain rodents, following the discovery by Arnmtrong 
in 1939 that the cotton rat {Sigmodon kiepidus 
pidua) is susceptible to the experimentally implanted 
virus. 

As it grows increasingly evident that the spread of 
poliomyelitis can not be traced to direct human con¬ 
tact nor to indirect contact through healthy human 
carriers, medical investigators have naturally turned 
their attention to other likely channels of infection, 
and certain flies are now under sospioion in eonnee- 
tion with the belief that the alimentary canal is a com¬ 
mon portal of entry for the virus in the several clini¬ 
cal types of poliomyelitis. 

Inasmuch as the whole epidemiological picture 
dovetails very closely with the well-known habits, dis¬ 
tribution, channels of migration and other ecological 
peculiarities of rats and their attendant fleas, a strong 
suspicion rests upon these animals. Whether it is a 
reality must await direct experimental evidence. 

Since the preoautionaxy measures most generally 
advocated to restrict the spread of poliomyelitis are 
based on the assumption of infection through personal 
contact, it is partieularly urgent that the possibility 
of insect vectors receive discriminating attention and 
expmmentation. 

CHAioiEa T.Bnnsn 
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THE FRUIT TESTING COOPERATIVE 

Thobh of your readers who are interested in horti¬ 
cultural proj^ess niuy not be aware that, unless it can 
expand its membership somewhat, the New York State 
Fruit Testing Cooperative Association may have to 
i^aae its useful work. The Fruit Testing Cooperative 
was organixed some twenty years ago to serve as a 
bridge between breeders of new fruits and the testers 
of new fruits. Many varieties, apparently superior 
under the conditions where they are originated, prove 
to possess weaknesses when tested elsewhere. Certain 
members of the staff of the New York State Experi¬ 
ment Station conceived the notion of a cooperative 
association which Would stand ready to test new varie¬ 
ties of fruit under a great variety of conditions, re¬ 
porting back occasionally on the results of their tests. 
The resulting association has been self-supporting 
since its establishment, requiring no subsidy from any 
source whaUoevcr. It has served a useful purpose 
not only to the fruit breeders in exposing the flaws in 
some of their production, but to horticulture generally 
in speeding up the dissemination of worthwhile new 
productions. The cost of membership is nominal, and 
members buy the productions which they propose to 
test out at cost. But in order to continue self-sup¬ 
porting the cooperative must maintain the membership 
of at least 2,000 persons who are genuinely interested, 
on the one hand, in assisting the fruit breeders, and 
on the other hand in having access to the best new 
productions of the breeders for their own use. Per¬ 
sons interested m the work of the association should 
write to H. L. King, the manager, in care of the New 
York State Agricultural Experiment Station, Geneva. 

Philip M. Waonkr 

Thb Evening Sun, 

Baltiuohe 

NICOTINIC ACID 

There has been much popular objection to the en¬ 
richment of bread with nicotinic acid, the vitamin 
necessary to prevent pellagra, because of confusion 
t with the poisonous alkaloid, nicotine. In view of thi.s 
objection the Food and Nutrition Board of the Na¬ 
tional Research Council recommends the acceptance of 
“Niacin” and “Niacin Amide” as synonyms for nico¬ 
tinic acid and nicotinic acid amide. The committee 
which made the recommendation was composed of 
Drs. C. A. Elvehjeni, W. H. Sebrell and Tom D. Spies. 
The committee also recommends that the terms nico¬ 
tinic acid and nicotinic acid amide be used in scien¬ 
tific literature and that the new terms be used only 
where there may be objection from the public, 

Elvehjem in 1937 discovered that nicotinic acid was 
4 apecifie core for black tongue in dogs. Spies and 


others quickly extended Elvehjemresults to the cure 
of pellagra in man. The newly discovered vitamin, 
however, had been isolated more than 60 years earlier 
by treating nicotine witli fuming nitric acid and 
named, therefore, nicotinic acid. 

People unacquainted with chemistry but well aware 
of the deadly character of nicotine and of nitric acid 
taken separately, have not been able to understand 
how the combination of two poisons could produce a 
substance necessary to life and hence have opposed its 
use in food. 

It is hoped that the word “Niacin” may be widely 
adopted and may allay popular misgivings as to the 
nature and effect of the anti-pellagra vitamin. 

Robert F. Griggs 

STOMATES? STIGMATKS, STROM AXES! 

At the time of the appearance of Meyer and Ander¬ 
son’s “Plant Physiology,” I was somewhat disturbed 
at their use of the word “stomate” for what we used 
to call “stoma” but hoped that that usage would not 
become generally established. Listening to the papers 
at the recent A.A.A.S. meetings, however, it was evi¬ 
dent that a number of people are beginning to use 
that form. A protest would seem to be in order before 
the word becomes too firmly entrenched. 

Words may quite properly be anglicized if the 
change makes for easier, more general or more intel¬ 
ligent usage. I have no objection to saying “stoma, 
stomas.” Nor is there any serious objection to modi¬ 
fying a Greek or Latin word if it is unwieldy. 
“Mitosis” is certainly preferable to the more exact 
form “mitoschizosis.” But is there any possible ex¬ 
cuse for taking the plural form of a simple, usable 
word like “stoma,” forgetting that it is a plural, and 
aglicizing it into an unwieldy singular form like 
“stomate,” and then building a new plural on top of 
itf That has about as much reason to it as saying 
“an eggs, two eggses.” The old form “stoma, stomas” 
or “stoma, stomata” was simpler, briefer, certainly aa 
easy to remember. Those who say “stomate, stomates” 
probably would not think of saying “stigmatc, stig- 
mates” instead of “stigma, stigmas (or stigmata)” or 
“stromate, stromates” instead of “stroma, stromas (or 
stromata).” Yet these have equal justification. If 
the reason back of this innovation is a phobia against 
foreign-language words, why not say “pores” or “little 
mouUis” or “openings” ? 

Whatever the real basis is, a protest seems justified 
now before too many helpless students are seduced 
by this new form of technical jargon! 

Philip R. White 

Department op Animal and Plant Pathology, 

The Rockefeller Institute for Medical Research, 
Princeton, N. J. 
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STATISTICAL R£)ASONlNO 

Elements of Statistical Reasoning, By Alak E. 

TEETiOAB, Ph.D. xif261 pp. New York: John 

Wiley and Sons. 1939. $3.25;; 

This is a presentation of fundAmental principles of 
statistics, for readers whose matl^ematical preparation 
does not extend beyond elementary alg;ebra. It is de¬ 
signed to explain the purpose, meaning and use of the 
most important measures of central tendency, disper¬ 
sion, correlation, statistical significance and goodness 
of fit. Its aim is the thorough elucidation of those 
ideas which are of primary importance, rather than 
superficial treatment of n multiplicity of special 
topics. 

Although nearly half of the book is concerned 
directly or indirectly with the study of errors of ran¬ 
dom sampling, detailed discussion of ^Wall-sample 
techniques” is reserved for another volume. The 
emphasis here is on the conditions under which the 
various special forms of frequency function are suffi¬ 
ciently approximated by normal distributions. While 
full value is ascribed to the significance of the more 
elaborate analysis in the cases for which it is required, 
there is no concealment of the conviction that a good 
big sample is better than a good small sample. 

While not technically mathematical beyond the level 
indicated, the book is not intended for readers who 
are unable or unwilling to do the kind of accurate 
thinking which mathematics is designed to facilitate. 
It is of serious interest to tlie more advanced student 
as an essay in determining the extent to which lan¬ 
guage can be made to supplement or replace mathe¬ 
matical formalism in the precise expression of quan¬ 
titative ideas. Within the bounds set for the project, 
anything that can not be formulated in terms of 
elementary algebra has to be put into words. Natu¬ 
rally there are limits to what can be accomplished in 
this way; on the other hand, any array of formulas 
requires the illumination of verbal analysis, and this 
may well precede detailed study of the formulas them¬ 
selves, even for a student who is prepared to undertake 
the latter. It is apparent on every page that the 
author is in the habit of compelling words to say ex^ 
actly what he wants them to say, not of tolerating 
any irresponsibility on their part, and they are made 
to convey abstract ideas with a surprising degree of 
definiteness. Rarely they are allowed a moment’s de¬ 
liberate relaxation, as in the reservation, **if sex and 
goodness are independent,” in connection with the 
multiplication of probabilities, or in the remark in 
the chapter on vital statistics that '^those who die cease 
to be reporters of events to any terrestrial govern¬ 
ment” There are a few lapses, a few passages leas 


dearly organized than the rest, and a few places where 
the reader may be led to think that he is expected to 
understand immediately something which in fact re¬ 
quires extended explanation; but in general stand¬ 
ard of expression is high. Quotable sentences are 
numerous. 

The illustrative examples are carefully selected and 
thoroughly explained. While they are mostly taken 
from biological settings, the numerical data and statis¬ 
tical principles involved ere so clearly set forth that 
the reader whose interest is in other fields of applica¬ 
tion will have no diflSculty either in comprehending 
them or in adapting their essential features to his own 
work. The diagrams and tables are gratifying to the 
eye as well as to the understanding. 

The typography is generally excellent. A few 
errors have been noted. The number 54.125883 in the 
table on page 57 should be 54.135883; and an ex¬ 
ponent 2 is missing in the same panel. The minua sign 
in the square root on page 140 should be plus; the 
correct formula appears on the next page. The value 
of P on page 223 should be .24 instead of .30, 

This book will repay careful reading even by stu¬ 
dents of considerably more technical advancement 
than those for whom it is primarily designed to serve 
as an introductory text. 

Dokkaic Jaoksok 

ANALYTICAL CHEMISTRY 

Chemical Analysis, A Series of Monographs on 
Analytical Chemistry and its Applications. Vql. II* 
Chromatographic Adsorption Analysis, By Habold 
H, Steain, 222 pages; one colored plate; 37 illus¬ 
trations. New York: Interscience Publishers, Inc. 
1942. $3.75. 

This excellent analytical handbook covers its im¬ 
portant field admirably, both qualitatively and quan¬ 
titatively. Chromatographic adsorption analysis has 
become an indispensable adjunct for the final separa¬ 
tion of mixtures difficult or impossible to resolve by 
any other method. 

Originally introduced by the botanist Tswett, for 
the separation of plant pigments, it has been eagerly 
seized upon, particularly by the organic and biological 
chemists, for the solution of many extremely troublsr 
some problems of purification. Yet the operations in¬ 
volved are relatively simple and the equipment inez- 
pehsiye. 

A most appropriate colored plate constitutes ^e 
frontispiece. It depicts the appearance of two ad-< 
soi^tiim coltmou; one showing the separation of ehyo- 
tmiesi and the other that of ^ xan&aphS^Uil, 
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their oharaoteristic eo-oalled ''ehromatograms/’ or 
series of eolored bands. The illustrations in the text 
are well chosen and most helpful. As the author 
states in his preface, the ^'major emphasis has been 
placed upon experimental procedure/’ and the in¬ 
formation supplied in this direction is exceptionally 
full and critically presented. Following the Histori¬ 
cal Introduction (9 ppOf nre chapters on the Appli¬ 
cations of Chromatographic Adsorption Methods (20 
pp.), Apparatus and Proccdui^ (18 pp.), Adsorbents 
(18 pp.), Solvents and Bluants (6 pp.), and Location 
of Colorless Adsorbed Substances (6 pp.). 

As might be expected, chromatography has not 
found so many applications in the case of Inorganic 
Compounds (8 pp.). In the field of Organic Com¬ 
pounds (70 pp.), it has rendered the greatest service 
—simple aliphatic and aromatic substances, homo- 


cyclic and heterocyclic compounds, sterols and related 
compotmds, vitamins, hormones, enzymes, oo-enzymea, 
proteins, anthocyanins, pterins, chlorophylls, hemo¬ 
globin derivatives, bile pigments, carotenoids, coal- 
tar dyes and various natural substances. The volume 
closes with a r&um^ of the Industrial Uses (8 pp.) 
to which the method has been put. 

An elaborate Table of Contents makes clear the 
helpful way in which the subject-matter is organized 
and presented, and this is supplemented by both an 
Author Index and a Subject Index. By no means the 
least valuable feature of the work is n Bibliography 
covering 42 pp. 

The book is heartily commended to all chemists in¬ 
terested in this method of analysis. 

Marston TAYiiOR Bogbrt 

OOLUMBU ITnivehsity 


SOCIETIES AND MEETINGS 


THE UNION OF AMERICAN BIOLOGICAL 
SOCIETIES 

Thb annual meeting of the Coimcil of the Union of 
American Biological Societies was held in Dallas, 
Texas, on Monday, December 29, at 4; 00 in the after¬ 
noon. 

As in the past the Union has been concerned with a 
number of items of general interest to biologists 
throughout the country. One of the primary concerns 
of the organization has been Biological Abstracts, Dr. 
John E. Flynn, editor-in-chief of this journal, reported 
to the Union that the Abstracts for Volume 15 showed 
a 46 per cent, greater number of abstracts than Vol¬ 
ume 14. He furthermore pointed out that whereas 1,- 
106 periodicals were being abstracted in March, 1941, 
1,560 periodicals were being abstracted in December 
of that year, a net increase of 446. A special effort 
has been made to arrange for the abstracting of for¬ 
eign journals, many of which are now difficult or im¬ 
possible to procure in this country. The steadily 
increasing cost of publication of the abstracts was 
pointed out, but it was explained that since, of course, 
Biological Ab8tract$ was a non-profit organization, all 
money which has become available has been used as 
efficiently as possible to maintain and improve the 
journal. It was assured that when more money would 
be made available, Biological Abatracis would be cor¬ 
respondingly enlarged and improved. It was stated 
that the Abatrac^a had operated without a oontinuing 
deficit in the paat, but that this could no longer be 
done now that all foreign subscriptions except those 
of South America and ^e Bntish Empire were most 
prcbably lost. Dr. Flynn eallod the attention of the 
hotwar, mgns, namely, 


the significant increase in subscriptions by United 
States and Latin American biologists. Since spring 
the number of subscriptions of the latter group had 
increased 100 per cent, or more. Despite the fact that 
American biologists are becoming increasingly aware 
that Biological Abstracts is their own instrument, this 
journal still needs much greater support in the form 
of individual subscriptions before it can become as 
complete aa biologists would wish it to be. 

The council unanimously approved a plan to have 
the president of the Union appoint a committee to 
study the possibilities for expansion of interest in, 
and cooperation with, Biological Abstracts by the 
Latin-Amcrienn countries. 

Beginning January, 1942, Biological Abstracts is 
establishing a sixth section. Section F, entitled, "Ani¬ 
mal Production and Veterinary Science.” This has 
been done in order to provide for the needs of men 
employed in the animal industries. 

A second general project with which the Union has 
been concerned is aid to the National Central Libraiy 
of China. This project has recently been almost com¬ 
pletely at a standstill, due to the war in the Far East. 

Through one of its committees coniposed of E. V. 
Cowdry, F. L. Fitzpatrick, H. B. Glass, B. C. Gruen- 
berg, 0. Riddle and E. W. Sinnott, the Union bos been 
investigating for a number of years biological science 
teaching in secondary scliools. The final report of 
this committee was made by its chairman, Dr. Oscar 
Riddle. Two preprinted copies of the 76-page report 
were submitted to the Union Council. This report 
cottiamhd an analysis of 3,186 returns on a question¬ 
naire amt to teachers of biology in secondary schools. 
Dr« Riddle elated that five of the six segments of this 
rep^ hed already been published earlier in the 
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American Biology Teacher. The sixth segment will 
appear in the January issue of that journal. Seven 
thousand copies of the complete report, entitled, “The 
Teaching of Biology in Secondary Schools of the 
United States—A Report of Results from a Ques¬ 
tionnaire,^' are in press, and arrangements have been 
completed for mailing copies to biologists, educators 
and others throughout the United States. 

Dr. Oscar Riddle, Carnegie Institution, Cold Spring 
Harbor, and Dr. Walter F, Loehwiug, University of 
Iowa, were appointed to serve as representatives of 
the Union of American Biological Societies upon the 
recently formed “Cooperative Committee on Science 
Teaching.” This latter committee also has represen¬ 
tatives from the American Association of Physics 
Teachers, the American Chemical Society, the Mathe¬ 


matical Association of America and the National Asso¬ 
ciation for Research in Science Teaching. This joint 
committee plans to consider certain problems (see 
SoiKKCE, Vol. 95, p. 38,1942) relating to the teaching 
of science in secondary schools. 

The following officers were elected to serve for the 
Union of American Biological Societies during 1942: 
Preddent, A. J. Carlson, University of Chicago; Sec¬ 
retary, F. A. Brown, Jr., Northwestern University; 
Treasurer j 1). H. Wenrich, University of Pennsylva¬ 
nia; Executive Committee:^ B. M. Duggar, University 
of Wisconsin; A. P. Hitchens, University of Pennsyl¬ 
vania; G. W. Hunter, III, Wesleyan University. 

Frank A. Brown, Jr., 
Secretary 

Union or American Biolooical Societies 


SPECIAL ARTICLES 


THE PROCARCINOGENIC EFFECT OF 
BIOTIN IN BUTTER YELLOW 
TUMOR FORMATIONi 

Early in 1940 during the course of investigations 
which led to the demonstration^****^ that biotin is iden¬ 
tical with the anti-egg white injury factor (vitamin 
H), and that biotin is thus functionally involved in 
animal metabolism, experiments were initiated to 
ascertain whether or not biotin is a dictai^ factor 
present in liver and yeast which is protective against 
primary carcinoma of the liver induced in rats by 
the administration of N,N-dimetIiylaminoazob€nzene 
(butter yellow). Protection against butter yellow by 
liver and yeast supplements had been reported by the 
Japanese workers.*** ** 

In two preliminary experiments two very crude 
biotin preparations, one from liver and one from 
yeast, were used as supplements to the butter yellow- 
brown rice-carrot basal diet which alone gave regu¬ 
larly a high incidence of tumors, namely, 96 per cent, 
at 150 days. Indications of a protective effect were 
obtained. 

Other studies on protection against butter yellow 

1 Acknowledgment is made with full appreciation to 
Dr. Paul Gyorgy for the crude liver concentrates used in 
these experiments and to the 8.M.A. Corporation for 
supplies of biotin concentrates which mndo this investi¬ 
gation possible. A grant in support of this work to one 
of us (C.P.R.) from Standard Brands, Inc. is also grate¬ 
fully acknowledged. 

3 P. GycJrgy, D. B. Melville, D. Burk and V. du 
Vigneaud, Science, 91: 243, 1940. 

3 V. du Vigneaud, D. R, Melville, P. Gyorgy and C. S. 
Rose, Science, 92: 62, 1940. 

* P. Gyorgy, C. S, Rose, K. Hofmann, D. B. Melville 
and V. du Vigneaud, Science, 92: 609, 1940. 

3 W. Naktihara, K. Mori and T. Pujiwara, Gann, (a) 
32: 465, 3938; (&) 33: 13, 1938; (o) 33: 406, 1939; (d) 
33: 57, 1939, 

« T. Ando, Ganfif 32: 252, 1938. 


revealed at this time that the addition of 200 y of ribo¬ 
flavin and 18 per cent, casein to the brown rice-carrot 
basal diet gave marked protection.'* The tumor inci¬ 
dence at the end of 150 days was decreased from 96 
per cent, to 7 per cent. This effect, though marked, 
was not as complete as that obtained by supplements 
of dried liver or yeast. Accordingly, the effect of the 

TABLE I 


Diets Emplotep 



Diet A* 

DletB 

Diet C* 

Brown rice.. 

82 per cent. 

in percent 

81.6 per cent, 

Caaein (vU. free) .. 
Ci’Ikco.. 

18 

( 14 

18 « “ 

10 “ “ 

60 “ 

Sucrose (C.P.) .... 



* [ 

Egg white (dried) . 



10 " 


Cyatlne. 



^ 44 44 

0.5 “ 

(f. M. salt mixture , 



4 ** ** 

Supplements-—Amounts per 100 grams of diet 

Choline .. 

Rlboflnvlnt . 

1 


250 

300 mjr. 

Thiamin.. 

0.6 

0.6 “ 


Pyridoxin©. 

Nicotinic acid. 

1 


0.6 “ 


6 

41 

2 “ 


Tnosltnl .... 

r + f 


100 ** 


Pantothenic acid .., 

2.5 

14 

1 


Vlt. A (concfmtrnte) 
Vlt, K <Me Xnphtlio- 

.., 


4000 units 


ijulnone) . 

Vlt. E idl, a-tocopho- 

0.5 

44 

0.1 mg 


rol). 

Irradiated ergosterol 

... 


1.0 » 


*i66 

44 

400 units 

- 

Ergosterol . 

N.N-dlmetliylamlno- 

asobenzeh© . 

no 

44 

100 mg 

60 » 


• When illpts A H.n6 C were tmod f of carrot was glvoti 

g er rat iwr day as used by R. Klnosita. Trans. Jacan. Path. 
00., 27; 006. 1937. 

t 0.6 mg added in Diet B instead of 2 mg from 1st through 
45th day. 

7 C. J. Kensler, K. Sugiura, N, F. Young, C. R. Halter 
and C. P. Rhoads, Science, 93: 308,1941. On the basis of 
independent investigations, P. Gyorgy, C. E. Poling and 
H. Goldblatt (Proc. Soo, Exp, Biol, and Med,, 47; 41, 
1941), have aUo obtained a protective effect of casein in 
the presence of riboflavin. 
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addition of other members of the B complex vitamins 
plus ergosterol and vitamin K, as given in Diet A, 
Table I, was next studied. Results shown in Table II 
indicate that these additional vitamins did not improve 
significantly the protection afforded by the riboflavin- 
oascin supplement to tlie brown rice diet. In the hope 
of obtaining still more complete protection, several 
groups of animals were led in addition to Diet A, 0.3 
and l.Oy of biotin respectively in the forro of two 
concentrates, one 0.1 per cent, pure and tlie other 
(biotin ester) 25 per cent. pure. These animals ap¬ 
peared, however, to be Ices protected. Tumors were 
found in only I of the 9 animals on Diet A, whereas 
tumors were found in 13 out of 34 rats which had been 
given the biotin supplements in addition to Diet A. 


TABLK II 

UFFtCI' OF UlOTIN ON TUB PRODUCTION OF HBI’ATIC TCMOHS 
BY N.N DlUBTllTDAMlNOAZOnBNZBNIfi 


6 

& ^ 
a S 


( 

Biotin 
prep, used 

Amount of biotin 
added daily 

Xo. days 
on diet 

No. rats 
surviving 

No. rats with 
hepatic tumor 

1 A 



150-230 

1) 

1 

A 

0.1 oer cent. cone. 

0.3 7 

8 

.3 

A 

26 

“ “ (ester) 

<1 «« <1 M 

0 

'A 

A 

0.1 

(1 H 

1.0 “ 

9 

3 

A 

25 

** “ <cwter) 

t« 41 44 II 

8 

1 

II B 

.. . . 


180 

5 

0 

B 

crystalline 

2.0 

6 

3 

tri c 

_ 


150-210 

14 

O 

c 

crystalline 

2.0.. 

11 

0 



Summary of Rbsults 



Kxp. I, 

II, III 

t^ontrols 


28 

1 



Crude and crystal- 






line biotin 

0,3-4.0 7 

50 

22 

Exp. II, III 

C'ontrols 


10 

0 



Crystalline biotin 

2.0-^.0 7 

16 

9 


•4.0 7 cr^fitaUine biolln were fed from the 45th to the 
llCtb day. 

In view of this unexpected result, a further study 
was made of the effect of biotin added to highly pro¬ 
tective diets. Crystalline biotin was used. Since only 
a limited amount of this material was available, the 
study was restricted to a small number of animals. A 
supposedly highly protective diet containing casein 
supplemented with cystine and choline was employed 
and sufficient egg white was added to produce a bor¬ 
derline biotin deficiency. It is to be noted that this 
diet did not contain the brown rice. The other con¬ 
stituents of the diet are shown in detail under Diet B, 
Table I. One group of animals was fed this diet 
alone and another group received in addition 2.0? of 
crystalline biotin daily except from the 46th to the 
116th day where 4.0 y were given daily. As is shown 
in the table, no tumors were found in the low biotin 
group at 6 months, whereas hepatomas were found in 


3 out of 5 rats which had received the crystalline 
biotin. 

While this experiment was in progress another ex¬ 
periment was made with the brown rice-carrot diet as 
the basal ration. Riboflavin, casein, cystine and 
choline were added (Diet C, Table I). No liver tumors 
were present at 150 to 210 days.*^ On the other hand, 
6 animals out of II, which in addition to Diet C had 
been given 2 y of crystalline biotin daily throughout 
this experimental period, showed well-developed neo¬ 
plasms when sacrificed. 

Thus in 3 sets of experiments in which rata were 
maintained on diets affording a high degree of pro¬ 
tection, crystalline biotin and two biotin concentrates 
were found to *‘break through” the protection.*^ More¬ 
over, this effect was obtained on two radically different 
diets; in one experiment no rice was used and in two 
a rice diet was employed. A combination of the data 
of these 3 experiments shows that only 1 rat oxit of 
the 28 control animals developed a liver tumor. How¬ 
ever, when biotin (0.3 to 4.0 y) was added to these 3 
diets, 22 rats out of a total of 50 developed liver 
tumors. A combination of the data of the 2 experi¬ 
ments in which crystalline biotin was used shows that, 
whereas there were no tumors in the controls (19 rats), 
9 out of 10 rats fed the biotin had tumors. The 
preliminary experiments in which some protection was 
provided by the crude biotin preparations suggest the 
possibility that these crude preparations may also con¬ 
tain a factor which affords a small amount of protec¬ 
tion which becomes ai>pari*nt when a largely non-pro¬ 
tective diet is used. 

We feel that the results presented here justify the 
conclusion that biotin can exert a procarcinogenic 
effect when butter yellow is fed to rats rectnving a 
highly protective diet. Whether biotin can break 
down the protection against butter yellow afforded by 
a yeast or liver supplement; whether the procarcino- 
genic action we have observed under our experimental 
conditions is a unique property of biotin; whether 
the effect can be extended to other carcinogenic agents 
and other species; and whether the reversed effect can 
be produced by a biotin deficiency (egg-white, avidin 
or other means), must all await further experimenta¬ 
tion. The present data throw no light on these ques- 

^ A detailed report of our experiments investigating the 
protection afforded by riboflavin, casein, methionine, 
cystine and choline will appear at a later date. 

0 We have learned through private communication that 
Oyorgy, Landy and Goldblatt have obtained with the 
biotin concentrate from liver (0.1 per cent. ]oure) a 
similar procarcinogenic biotin effect using a eigumcantly 
protective diet. They found in an experiment involving 
50 test end control rets that when 0.8 to 3.6 y of biotin 
wore administered daily to rats on a diet consisting of 
eookod polished rice and carrot supplemented daily with 
20 y of riboflavin, B„ and tumor incidence was in¬ 
creased at 150 days from 33 to 52 per cent. 
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tionfi. We forego any diacussion of the possible 
significance of the finding reported herein until 
further experimental data on these and related aspects 
are forthcoming. 

VXNOBNT DU ViGNBAUD 
Juliet M. Spangler 
Dean Burk 

Department or Biochemistry, Cornell University 
Medical College, New York, N. Y,, and 

National (Uncer Institute, Bethesda, Md. 

C, J. Kknslkr 
K. SUGIURA 
C. P. Rhoads 

Me MORI AX Hospital, New York, N. Y. 

PRELIMINARY OBSERVATIONS ON '*EOQ 

WHITE INJURY” IN MAN AND ITS CURE 
WITH A BIOTIN CONCENTRATE^ s 

It seemed important to determine whether any of 
the manifestations of spontaneous avitaminosis in 
human beings might be related to biotin deficiency. To 
this end a small group of volunteers ate a diet planned 
to contain a minimal amount of biotin; to this was 
added desiccated egg white in amounts sufficient to 
furnish approximately 30 per cent, of the total caloric 
intake. The diet was composed of 125 gm of polished 
rice, 80 gm of patent white flour, 75 gra of farina, 
206 gm of cane sugar, 32 gm ef lard, 10 gm of butter 
washed five times in hot water and 25 gm of lean beef. 
To this was added 200 gm of dehydrated but otherwise 
unmodified egg white. The basal components con* 
tained approximately 387 gm of carbohydrate, 31 gm 
of protein and 32 gm of fat with a caloric value of 
1,900; the egg white contained 160 gm of protein and 
32 gm of fat with a value of 928 calories. Such a diet 
is extremely poor in vitamins except riboflavin which 
is present in egg white in amounts approximating 10 
mg i>er 100 gm. The daily vitamin supplement was: 


Thiamin chloride. 6 mg 

Ribofiavia . 9 mg 

Nicotinic acid . 76 mg 

Pyridoxine . 6 mg 

Ca. pantothenate . 5 mg 

Ascorbic acid ...-. 76 mg 

Vitamin A . 6,000 units 


In addition, 1 gm of ferrous sulfate and 1 gm of cal¬ 
cium lactate were given daily. 

It was possible to continue four subjects under ob- 

1 From the University of Georgia School of Medicine 
and the University Hospital, Augusta, Ga., and the Divi' 
sion of Chemotherapy, National Institute of Health, 
Bethesda, Md. 

> This investigation was made possible by grants-in-aid 
by the John and Mary B. Markle Foundation and an 
anonymous donor and by donations of vitamins by many 
manufacturers. We gratefully acknowledge the constant 
help and valuable suggestions of Dr. B. E. Butler and the 
technical assistance of Mrs. Marjorie Boe. 


Rervation to a Batdsfaotory conclusion; three were 
white men, one a N^o woman. During tbe third and 
fourth weeks all four developed a fine scaly desquamn* 
tion without pruritus. This disapi>eared spontane¬ 
ously in seven to ten days. Thereafter nothing of 
significance was noted until the seventh week when 
one man developed a maculosquamous dermatitis of 
the neck, hands, arms and legs. During the seventh 
and eighth weeks all showed a pronounced grayish 
pallor of the skin and mucous membranes which was 
out of all proportion to the blood picture. During 
this same period the white patients showed atrophy of 
the lingual papillae, it was notable that the tongues 
remained pale with none of the capillary engorgement 
seen in pellagra or aribofiavinosis. During the nintli 
and tenth weeks all subjects showed increasing dryness 
of the skin with marked reticulation and a return of 
fine branny desquamation. No ocular or genital 
lesions were observed. 

After the fifth week symptoms were prominent; 
these were strikingly like those noted in experimental 
thiamin deficiency. Mild depression progressed to 
extreme lassitude, somnolence and in two instances a 
mild panic state. Muscle pains, hyperesthesia without 
demonstrable neurologic changes and localized pares¬ 
thesias were complained of by all. After the tenth 
week anorexia occurred witli occasional nausea. Two 
patients complained of procordial distress and showed 
definite electrocardiographic changes. 

Examinations of the blood at frequent intervals 
showed a definite diminution in hemoglobin content, 
the number of erythrocytes and the volume of packed 
red cells, there was slight increase in bile pigments 
and striking rise in the serum cholesterol. Determina¬ 
tions of biotin excretion in tbe urine showed that aftei* 
seven to eight weeks of the experimental regimen the 
subjects excreted from 3.5 to 7.3 micrograms of 
biotin in 24 hours as compared with 29 to 52 micro- 
grams excreted by individuals taking a normal diet,^ 

Treatment with an injectable biotin concentrate^ 
has been completed in three of the four volunteers. 
The daily dose, administered in three aliquots, has 
varied from 76 to 300 micrograms; 150 micrograms 
seemed the minimal amount required for prompt re¬ 
lief. Depression, muscle pains, preoordial distress 
and anorexia were abolished on the third to fifth days 
of treatment. Active distaste for the diet was replaced 
by willingness, even eagerness to eat it, although there 
was no gignifioant increase in the amount consumed. 
The striking ashy pallor of skin and mucous mcKU'- 
branes disappeared in four days. The elevated level 
of serum cholesterol was significantly reduced after 

3 Biotin determiaatiims made by Dr. H. Isbell, of the 
National InstitTlte of Health. 

A Biotin eoucentrate supplied by the B.M.A. CbfporaU<m, 
Ohagrln Falls, Ohio. ^ 
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one week. Ineuffleient time haa elapsed for evalua¬ 
tion of other evidences of correction of physiologic 
disturbances* 

Immediately after administration of 150 mierograros 
of biotin concentrate the urinary excretion rose from 
a dedcienoy level of 3 to 5 micrograms of biotin a day 
to a level approximating 55 micrograms. This excre¬ 
tion was maintained until the dose was increased to 
300 micrograms when there was a further atep-like 
increase in biotin excreted to 140-460 micrograms. 
When medication was discontinued there was an im¬ 
mediate fall in excretion to a level slightly lower than 
that found in persons eating a normal diet. 

SUHllABT AKD CONGLUSIOKS ' 

It has been possible to maintain human volunteers 
(»n a diet extremely poor in vitamins and in which 


approximately 30 per cent, of total calories was sup¬ 
plied by desiccated egg white* This was supplemented 
by seemingly adequate amounts of vitamins, iron and 
calcium. These individuals developed definite symp* 
toms and signs, some of which were strikingly similar 
to th(M of spontaneous avitaminosis. 

Symptoms and signs were rapidly cured by the 
parenteral administration of a biotin concentrate in 
doses representing 150 to 300 micrograms of biotin 
per diem. 

V. P. SvnKNSTBIOKBR 
S. A. SlKGAL 
A. P* Briggs 
N. M. DeVaxtghn 

Augusta, Ga. 

H. Ihuell 

Bxthesda, Mi>. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


MICROBURBTTE 

The principle of operation of the burette is that 
mercury is displaced by the spindle of a micrometer 
or by smaller spindles replacing the original. Mov¬ 
ing an ordinary micrometer spindle through 25 mm 
displaces around j cc, which is precisely divided into 
2,500 parts. Since the measurement is based on the 
displacement of dry mercury, it is not affected by 
the amount of solution which adheres to the walls 
of the burette. 

The anvil of the micrometer is replaced with a set 
screw (1), The lower part of the burette is a cylin- 
drioal reservoir with a plane ground, thick bottom 
and plane ground opening and an internal diameter 
just enough to clear the spindle. On the closed end 
of the reservoir is stuck a fiber ring (2) and next that 
a steel disk (3) with a center punch to receive the set 
screw. To the open end is stuck a fiber washer (4) 
greased with a heavy stopcock grease. The reservoir 
is fastened in the micrometer frame. Mercury will 
not leak through the spindle bearing when it is prop- 
eriy greased. If a small spindle is used, the fiber 
wader (4) must be reamed to a perfectly tight fit 
around the spindle which will be proof against leak¬ 
age of mercury. 

The niiorometer frame is clamped to a convenient 
stand and mercury is sucked in to fill the reservoir. 
It is essential for calibratioii that no air bubbles 
remain in the reservoir. The last traces can be re¬ 
moved by applying vaotnim suction to the burette tip. 
When the spindle is screwed out flush with the fiber 
wader, the enlarged babbles can then readily be 
brought up into the funnel^-shaped opening to the 
reservoir is air fr^ when there is 
d vlNdhie^b^ of the eapiQary column of mer¬ 


cury when the micrometer spindle is quickly moved 
and when no deviation from a mark occurs if the 
burette is tilted from vertical to horizontal. 

Por relative calibration it is convenient to have 
two ringmarks (6, 6) on the burette capillary at the 
same level. The volume between the marks is read 
on the micrometer by moving the mercury meniscus 



Fig. 1 


from one mark to the other in the dry burette. Some 
mercury is discharged and a new measurement taken, 
until the whole range has been tested. 

The micrometers tested at our laboratory always 
came out with on accuracy corresponding to one fifth 
of tbh smallest divisions of the micrometer, t.c., as 
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close as could be estimated. Using the ordinary 
spindle this corresponds to an overall accuracy of 
around 1 /lO mm® which amount corresponds to 
around one part in 10,000 of the total delivery ca¬ 
pacity of the burette. The total capacity is deter¬ 
mined by weighing the mercury delivered by full ex¬ 
tension of the spindle. Temperature instability is 
practically avoided if the volume of the instrument 
is kept as small as poasibjie. With considerate hand¬ 
ling a water-jacket is not necessary. 

The solution to be used is sucked into the bulb as 
shown in the figure and the instrument is ready for 
use. The size and shape of the burette can be varied 
according to the special purpose. It is an advantage 
that it is immaterial for the accuracy of the instru¬ 
ment how quickly the solution is delivered, for the 
measurement is not affected by solution wliich sticks 
to the walls of the capillary. 

By replacing the original spindle with a drill rod 
of smaller diameter the total volume delivered can 
be reduced to very small limits and still permit ac¬ 
curate measurement of 1/10,000 part. For such a 
purpose the spindle and screw of the micrometer is 
first loosened from the thimble (7). The spindle is 
cut off and in its place is fastened by press fit a care¬ 
fully alined drill rod of the requisite diameter. An 
accurate bushing is fitted in the original spindle bear¬ 
ing. The reservoir and washers of this smaller burette 
are correspondingly smaller, with a bore just large 
enough to clear the drill rod. The burette bulb like¬ 
wise is made to correspond to the volume of the drill 
rod. By using 1/16 inch drill rod such a burette was 
found to measure delivered amounts with an accuracy 
of around 1/200 mm®. 

A microburette of this type is to be described later 
as part of a micro gas analyzer. The burette was 
made by J. D. Graham. 

P. F. SenOLANDBB 

SWARTHMORE COIiLEaB 

A METHOD FOR DETERMINING THE CON¬ 
CENTRATION OF PROPYLENE 
GLYCOL VAPOR IN AIR 

The discovery that propylene glycol vapor, dis¬ 
persed in air in very minute concentrations, is capable 
of destroying air-bome bacteria and viruses**®*® has 
made necessary the development of a technique for 
estimating the concentration of this gas in the air. 
A satisfactory procedure has been found to consist 

1 O. H. Robertson, Edward Bigg, B. F. Miller and Z. 
Baker, Science, 93: 213, 1941. 

i 0. H. Robertson, Edward Bigg, B. F. Miller, Z. Baker 
and T. T. Puck, Tranaaoiions of the Association of Ameri' 
can Physicians, 1941. In press, 

8 O. H. Robertson, Clayton G. Loosli, Theodore T, 
Puok, Edward Bigg and Benjamin P. Miller, Bcienoe, 
94: 612, 1941. 


of bubbling Z-liters of the air through 10 eo of water 
with the aid of a sintered glass filter, and analyzing 
the propylene glycol content of the resulting solution 
by the method of Lehman and Newman/ modified to 
accommodate the smaller concentrations involved. 

An efficient gas disperser can be made by sealing a 
circular disk cut from a fairly coarse fritted glass 
filter, into a glass tube, or can be bought from com¬ 
mercial supply houses. Complete absorption of the 
propylene glycol is obtained when the rate of sampling 
does not exceed 1/5 liters of air per minute. If rub¬ 
ber connections arc used, the two glass tubes should 
touch inside the connector, as propylene glycol is 
quite soluble in rubber. 

The contents of the test-tube are quantitatively^ 
washed into an Erlenmeyer fiask. 1.00 cc of M/ID 
sodiunj periodate is added, and the sample is placed 
in an icebox for 15 minutes. At the end of that time, 
6 cc of 7 per cent. NaHCOs is added, then 2,500 cc 
of N/10 NaaAsOa, followed by 0.2 cc of freshly pre¬ 
pared 20 per cent. KI. The solution is allowed to 
stand for 15 minutes at room temperature, after which 
1 cc of 1 per cent, starch solution is added, and the 
solution titrated with O.OIN I 2 solution. A blank is 
run through the same procedure, and the number of 
milliliters of solution used in the blank is subtracted 
from that required by the sample. One cc of .OIN l 2 
solution is equivalent to 0.38 mgs of propylene glycol. 

This procedure has been checked by analysis of 
samples of air into which known amounts of the glycol 
have been vaporized. The method is accurate to 
within .05 mgs of propylene glycol in the analyzed 
sample. When very dilute mixtures of propylene 
glycol are being determined (0.1 mg per liter or less), 
it is therefore necessary to use 4 to 6 liters of air for 
each sample. 

TmeonoRE T. Puck 

Department op Medicine, 

University of Chicaoo 

4 A. J. Lehman and H. W. Newman, Jour. Pharmaooh 
ogy and Experimental Therapeutics, 60: 812, 1937. 
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RECENT ARCHEOLOGICAL RESEARCH IN 
LATIN AMERICA^ 

By Dr. WM. DUNCAN STRONG 

department or anthropoloqt, Columbia univerbity ; member, institute of andean research 


Hxohly important antliropological research is in 
pTOgveHB in Latin America at the present time. In¬ 
augurated prior to the entry of the United States 
into the war, this work is an aspect of a long-time 
program of scientific and cultural cooperation be¬ 
tween the American republics. These studies include 
ethnological and sociological research among various 
highland and lowland oonununities, physical studies 
among modem and ancient populations, and, as would 
be expected in one of the world's richest archeological 
areas, much exploration and stratigraphic excavation 

1 Address of the retiring vice-president and chairman 
for the Section of Anthropology American Aseoclatlon 
for the Advancement of Scieneo, Dallas, Texas, December 
90, 1941. 


in the ancient ruins. In all Latin America, archeol¬ 
ogy, ethnology, history and sociology blend into one 
closely interrelated and fascinating problem of cul¬ 
tural and racial interaction, an understanding of 
which is as important to the practical statesman as it 
is challenging to the social scientist. 

During the last year the Institute of Andean Re¬ 
search, working under the auspices of the Office of 
the Coordinator of In ter-American Affairs, has placed 
ten parties in this vast field working in close coopera¬ 
tion with the scientists of the various 1/atin American 
countries. The present program of the Institute of 
Andean Research—^ranging from northwestern Mexico 
to (^e—aims at completing and publishing on a 
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series of strati^aphic excavations in certain key areas 
which will assist in developing a sound and xuiiforin 
chronology for the major cultures of the Now World. 
Such a temporal framework is essential for any mi' 
derstanding of the interrelationships that existed be¬ 
tween the high civilizations of Middle and South 
America and their inHucnee on native North America. 
It has, moreover, a direct bearing on many modem 
historic, geographic and botanical problems of eco¬ 
nomic and sociological importance. Furthermore, the 
program as envmged helps toward an understanding 
by each country of its own history; it brings a North 
American personnel of mature scholars and promising 
graduate students into creative contact with the Mid¬ 
dle and South American fields; and by association 
with scholars in the various countries it provides for 
intellectual exchange and mutual understanding. 
Through the employment, where possible, of young 
regional archeologists it cross-fertilizes the technical 
disciplines in use and, by the publication of results, 
provided for in the plan, it makes permanent and 
available to all the scientific results of the work. 
There has been in many Latin American countries a 
very just pride in their Indian past. Such a program 
as this recognizes that pride and stimulates our own 
interest in the first colonizers and economic developers 
of the American continents. 

Preliminary to the inauguration of this program 
Dr. George C. Vaillant, chairman of the Institute o£ 
Andean Research, made a rapid survey trip, visiting 
the various countries where work was proposed. In 
each he found both sympathetic interest and cordial 
cooperation which made the arrangement of technical 
details a mere matter of routine. Subsequent to his 
report the various field parties began their work, 
which is now in full progress. Due to this fact it is 
obviously impossible to give anything approaching a 
complete summary, but it is believed that a prelimi- 
nai^ and partial report may have value at this time. 
In so doing an attempt will be made to indicate the 
manner in which these specific projects tend to inter- 
digitate with various national or institutional re¬ 
search prograuis now in progress in Latin America. 

Project 1, in northeastern Mexico, has for its direc¬ 
tor, Dr. George C. Vaillant, and its supervisor, Dr. 
Gordon Ekholm. With the full cooperation and as¬ 
sistance of Dr. Alfonso Case, director of the Institute 
of Anthropology and History, and his colleagues. Dr- 
Ekholm is now conducting excavations in the Tampico 
region. A brief survey of border sites near Laredo, 
Texas, revealed non-ceromio sites as well as stone- 
faced, rubble mounds containing pottery and tobacco 
pipes, some of which were of platform type. In cen¬ 
tral San Luis Potosi, a more advanced culture than 
that of the historic Karankawa was investigated al 


Buena Vista. Here both round and ri^tahgulsr stone¬ 
walled moufiSds were excavated and various types of 
painted, incised and negative painted ceramics encoun¬ 
tered. The round buildings suggest Hua^c types, 
but the ceramics are different Prelimin^^ analysis 
suggests that the latter are related to wares from the 
early levels at Tajin and to certain types |rora Teoti- 
huacan. Prior to the peoples of low culture present 
in this an^a in historic times, it appears that a seden¬ 
tary, agricultural people occupied the region, possibly 
in Late Teotihuacan times, having relationships with 
%oth the Tajin and the Tarascan .pelitfftoa of that 
period. Subsequent excavations near Tampico re¬ 
vealed plaster-covered conical mounds with stairways, 
in one ease consisting of six superimposed layers. 
These contained burials accompanied by pottery which 
shows strong Mixteca-Puebla connections. Excava¬ 
tions in this region are still in progress. 

Project 2, in western Mexico, includes Dr. A. L. 
Kroeber as director, Dr. Carl Sauer as co-director 
and Dr. Isabel Xelly as supervisor in direct charge of 
operations. The first portion of Dr. Kelly’s work in¬ 
cluded both surveys and potsherd analyses in Guada¬ 
lajara. The results of this survey correlate well with 
native settlement data in historic documents of 1525, 
and reveal that the majority of sites pertain to a 
ceramic complex dominated by Autlan Polychrome 
ware. There are three major ceramic complexes in 
this region, two date from the time of the Conquest 
and one is earlier. At the request of the Institute of 
Anthropology and History work is being carried on 
for some time in the vicinity of Apatzingan, Michoa- 
can. This is proving interesting but difficult, as mUd 
appear to be rare and material scarce. However, 
progress has been made in distingukdiing the local 
cultures and toward correlating them with Colima 
cultures alreatly distinguished in previous work. 
Further work is planned in the Tuxcacucsoo-Sayula 
zones of Jalisco, where both local and Colima cultures 
occur and where evidences of aboriginal copper-work¬ 
ing have been reported. As in the case of Dr. 
Ekholm, the work of Dr. Kelly has been fitted mto 
the broad program now being so sueeessfully prose¬ 
cuted by the antfaropologists of Mexico. like the 
recent investigations of the National Geographic So¬ 
ciety and the Carnegie Institution in the Vera Cmz 
region, this new work to the west and northeast fits 
in with the national program of Mexico and tends to 
link important areas heretofore isolated through ladt 
of scientific exploration. 

While much still remains to be done, the Maya atW 
of Yucatan and Guaterntda is relatively wdl 
thanks to the work of the Carnegie Institution 
othsr soieutifie and natipzial agenci^ Fot this reas^ 
no preieetft wem propose hste at tin^* 
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oth^ hand, Ban Salvador, one ^e moat heavily 
populated Oentral Americaji countries, and highly 
important from the andiaologioal standpoint, is little 
known. Project 10, with Dr. A. V. Kidder as di* 
rector and John Longyear aa supervisor, was there¬ 
fore located in San Salvador. After preliminary 
study of national and local oolieotions in this country, 
Mr, Longyear made an archeologioal survey of the 
trana-Lempa river region and, at San Andres in the 
western part, conducted excavations. Working iii 
conjunction with the Carnegie,Institution he has also 
uncovered deep deposits Separated by a volcanic 
stratum at tiie great Quelepa site. These excavations 
promise to throw considerable light on the present 
obsc^ire sequence of prehistoric cultures in this part 
of Central America. 

To the east, the great Antilles chain extending 
from Plorida to Venezuela likewise tends to link .the 
northern ajid southern American continents. To ex¬ 
tend work already accomplished here, and to specid- 
cally attack this problem, Project 6, including Vene¬ 
zuela and the West Indies, was established. Dr. 
Cornelius Osgood is the director of this project, Dr. 
Irving House, associate director, with Dr. Carlos 
Oareia-Bobiou as supervisor for Cuba and George 
Howard for Venezuela. At present Dr. Garcia- 
Robiou is continuing excavations in Cuba and Mr. 
Howard is excavating and making further surveys in 
Venezuela. During the last summer Drs. Osgood and 
Bouse excavated a number of midden and cave sites 
and made surveys in both the eastern and the western 
portions of Cuba. The excavations yielded extensive 
information on the preccramio Ciboney culture and 
indicated various culture sequences elsewhere. In 
Venezuela, Dr. Osgoed and Mr. Howard made inten¬ 
sive surveys along the northern coast and up the 
Orinoco river. Sites were visited in the savannahs of 
the upper Tigre and Guanipa rivers and the center of 
a new culture located near the town of Barrancas on 
the lower Orinoco. Examination of the delta region 
of the Orinoco gave no indication of sites, which ac¬ 
cords with the general nature of the country. Exca¬ 
vations were carried out on the north chore of the 
Gulf of Poria, and Dr. Osgood also made a survey of 
the island of Trinidad. Here he discovered archeo¬ 
logical evidence which, in his opinion, unquestionably 
and objectively proves the loDg-assumed connections 
between South America and the West Indies. The 
surv^ was extended through western Venezuela and 
woric is now in progress in certain sites thus indicated 
as having particular importance. In this woric the 
cordial cooperation and assistance of Cuban and 
Venezuelan governments and scientists, as well as 
of various oil companies, has been invaluable. 

lit America several projects are operating 


particularly along the west coast and in the adjacent 
highland areas. Colombia, the home of the ChibcUa 
and other important higher cultures, is as yet in the 
stage of regional or geographical surveys as concerns 
its archeology. Project 6, in Colombia, includes Dr. 
Wendell Bennett as director and James A. Ford as 
supervisor. Dr. Gregorio Hernandez de Alba, direc¬ 
tor of the museum and well known for his work at 
Ban Agustin and in the Tierradentro, as well as Dr. 
Luis Alfonso Sanchez, assistant director of the mu¬ 
seum, are both participating in this work in addition 
to their own researches. Dr. Bennett and Mr. Ford 
have also received valuable advice and assistance from 
the famous anthropologist, Dr. Paul Rivet, now direc¬ 
tor of the Institute of Ethnology in Bogota and 
formerly bead of the Musee de PHomme in Paris. 

Project 6 includes a general survey of Colombia, 
part of which was accomplished this summer, and 
intensive excavation in the Cali Region on the middle 
Cauea River between Quimbaya and the Tierra¬ 
dentro regions. Excavation in this area has already 
isolated new cultural materials in hollow shaft tombs. 
From five of these tombs came more than five hundred 
pottery vessels, two hundred from one tomb alone. 
Despite such finds, however, lack of large ruins makes 
location of sites difficult. Refuse deposits appear to 
be both rare and thin. Ancient bouse platforms, 
sometimes faced with rough stone, occur on ridges 
facing the valleys. Such house platforms range 
around ten meters in diameter and occur in clusters 
of as many as three or four Inindred. Many olla 
i’ragraents occur in these sites. Burial tombs are 
usually made in the outside slopes of bouse platform. 
They are usually shafts about one half meter in diam¬ 
eter reaching to a depth of two meters with vaults on 
the uphill side of the shaft. Larger tombs contain 
ollas with human bones, but others contain little else 
than bundle burials of single individuals. The house 
Htructures themselves were impermanent, no large 
ceremonial centers have been noted, and agriculture 
Heems to have beeii of the temporary or milpas type. 
Mr; Ford is now engaged in excavation farther east in 
the mountains. It is hoped that this work os a whole 
will not only tlirow light on chronology but may also 
give some evidence of connections between the high 
cultures of Central America to the north and those of 
the Ecuadorian and Peruvian regions to the south. 
The area is vast and it is obvious that much work 
must atill be accomplished before the work of Preuss, 
Hernandez de Alba and others around San Agustin 
can be linked with that of Mason in the Tairona coun¬ 
try or with Central America proper. 

In Ecuador Project 9B is under the directorship 
of Dn Fay-Cooper Cole, with Dr. Donald Collier as 
supi^iaor and J. V. Murra as assistant supervisor 
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eondutiting the field work. After study of collections 
and data in Quito, as well as various surveys in which 
they have been assisted by Ecuadorian students, Dr- 
Collier and Mr. Murra have moved south in the high¬ 
land region, where they arc finding interesting sites. 
This project started somewhat later than the others 
and more detailed reports are not available. Thanks 
to the pioneer work of Dr. Jijon de Caamauo and n 
survey now in progress by the School of Atnerican 
Research at Santa Fe under Edwin N. Ferdou, Jr., it 
has been possible for Dr. Collier and his assistants 
to secure important guidance in attacking the prob¬ 
lem of Ecuadorian culture sequences. 

In the north central highlands of Peru another pro¬ 
ject is operating. This is Project DA under the direc¬ 
torship of Dr. A. L. Kroeber, with Dr. Theodore Mc- 
Cown as supervisor in charge of field operations. 
Dr. McCown has received advice and much assistanca 
from various Peruvian archeologists, including Dr. 
Luis E. Valcarcel, Dr. Julio Tello, Sr., Rafael Larco, 
as well a.s many other local authorities. After accom¬ 
plishing some survey work on the north coast of Perus, 
Dr. McCown proceeded inland to the famous but little 
known site of Marca Huamachuco, Here he cleared 
and mapped a considerable part of the site since th^ 
plans made some years ago by Dr. Max Uhle hav^? 
been lost. Excavation has revealed a variety of 
architectural types, carved stones and ceramic waresl 
The entire site appears to be pre-Inca. At last rol- 
ports Dr. McCown was moving to Viracochapampaj, 
north of Huamachuco, and hoped later to exeavato 
at a previously unexplored site to the east. Cerami<ji 
and architectural sequences from this important but 
little known urea should have great importance. < 

Farther to the south in the Peruvian Highlands,, 
adjacent to Lake Titicaca and Bolivia, Project 7 is in 
operation. This South Peruvian Highland projecif 
has Dr. Alfred Kidder II as director, John Rowe 
supervisor and Mrs. Harry Tsebopik, Jr., as assistant 
supervisor. During the past summer Dr. Kidder and| 
his assistants completed a reconnaissance of that por-; 
tion of the Titicaca basin included in Peru. Many 
sites, both late and early, were discovered, including 
burial towers (chulpos), houses and forts. An inter¬ 
esting example of the latter type is the fortress near 
the temple of Pucara. This structure, referred to inj 
the Inca chronicles, had hitherto been unreported.| 
Numerous sites on the very early Tiahuanaco-Pucara 
(mlture level were found, and it is hoped that later) 
excavation may solve the riddle of tlic temi)oral reia-j 
tionship of these two important highland cultures.I 
Classification of pottery types, in addition to the sur-j 
face and stratigraphic surveys, give good promise in] 
this regard. Mr. Rowe, subsequent to visiting sites', 
recently uncovered by the Wenner-Gren Expedition! 
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near Machu Fichu, is now engaged in stratigraphic 
excavations in the vicinity of Cuaeo'. These should 
throw light on the development of Inca culture and 
its relationship to the earlier cultures of the adjacent 
highland region. This project is closely coordinated 
with tlie highland work of such Peruvian scientists as 
Dr. Luis E. Valcarcel, and others; and indirectly with 
that of Dr. Arturo Posnansky and his colleagues in 
Bolivia; and witli the long-range ethnic and archeo¬ 
logical program of the Peabody Museum of Harvard 
University. 

Regarding the central and southern coasts of Peru, 
two projects are being undertaken. One of these 
(Project 8) is under the directorship of Dr. S. K. 
Lothrop, assisted by Counsellor Dr. Julio Tello, with 
Dr. Marshall Newman as supervisor. The cultural 
side of this work includes the preparation and publi¬ 
cation of the vast data resulting froni Dr. Tello’s 
excavations at the very riol) and important site of 
Paracas. The physical anthropology of the early 
Necropolis and Cavernas cultures of Paracas is being 
undertaken by Dr. Newman. In addition, Dr. New¬ 
man is cooperating in physical studies of the human 
materials secured by Project 3, mentioned below. 
Both the cultural and physical studies under Project 
8 are well advanced and the work continues- 

The second coastal project in Peru (Project 3) in¬ 
cludes Dr. W, D. Strong as director and Gordon Wil¬ 
ley as supervisor. Dr. Strong was in the field during 
the past summer and the work is continuing under 
Mr. Willey, assisted by John Corbett. Thanks to the 
nnstinted assistance and cooperation of Dr. Tello, Dr. 
Valcarcel and other Peruvian archeologists, this pro¬ 
ject has achieved considerable success in intensive 
stratigraphic excavations in rubbish heaps with the 
primary purpose of defining ceramic types and se¬ 
quences. As a result of the invitation of Dr. Tollo, 
who for several years has been intensively excavating 
at Pachacaniac, it was possible for Dr. Strong and 
Mr. Willey to make a deep stratigraphic cut at this 
very famous coastal site. This cut, made in a great 
refuse heap outside one entrance of the Temple of 
the Sun, revealed two meters of abundant Inca ref¬ 
use, including other later ceramic styles, while below 
this were eight meters of deposit containing Interlock¬ 
ing or Proto-Lima pottery and an undeacribed nega¬ 
tive style. No indubitable Tiahuanaco-Epigonal 
sherds were encountered, but there is evidence that 
this intrusive style falls temporally between the Inca 
and the Interlocking. Thus, to tlie Inea-Tiahuauaco 
and Epigonal sequence encountered at this site by Dr. 
Uhle tbere is now added a long occupation by a local 
people who made the Interlocking or Proto-Lima type 
pottery. The depth of this Pachacamac deposit, some 
forty feet, and the great abundance of potsherds 



lP*siiftnAEY 20,1042 


SCIENCE 


183 


from all levels convincingly demonstrates the great 
possibilities awaiting the refuse heap-potsherd strati¬ 
graphic method which, until the present, has rarely 
or never been successfully employed in Peru, In addi¬ 
tion, one small tomb encountered adjacent to this cut 
yielded nearly one hundred excellent skeletons per¬ 
taining to the early Pachacamac-lntcrlocking period. 
These were removed by Dr. Newman and will be re¬ 
ported on by him. More recent work by Mr. Willey 
in the Chancay valley has added to this ceramic se¬ 
quence. Here, at Cerro de Trinidad, he encountered 
several meters of consolidated refuse containing 
Chancay White-on-Red pottery beneath refuse con¬ 
taining Interlocking pottery styles. This was also 
conlirmed by finding a large White-on-Red tomb under 
undisturbed floors of the Interlocking period. This 
discovery not only adds an earlier coastal type of 
ceramics to the Pachacamac secjuence but also, on the 
basis of actual superimposition, reverses Uhle’a and 
Kroeber’s conclusions that White-on-Red ceramics 
were intrusive in Interlocking style tombs and were 
therefore later. Space is lacking to more than men¬ 
tion excavations already made or in progress yielding 
incised potteiy of Early Ancon (or Coastal Chavin) 
type. This is the earliest ceramic type yet encountered 
in the general region and apparently represents ii 
basic and wide-spread Peruvian culture. In c(?rtain 
aspects it approaches a truly Archaic level. Further¬ 
more, certain evidences encountered suggest the pres¬ 
ence on the central coast of a prti-cerainic culture, but 
these arc os yet not entirely clear. 

In coastal Chile, a pre-ceramic culture has long 
since been reported by Latchnm and Ulile. Recent 
work by Junius Bird, supervisor of Project 4 (under 
the same directorship as Project 3), has objectively 
confirmed this fact and stratigraphically placed the 


horizon. In the Arica region, Mr. Bird has encount¬ 
ered several stratified sites which nin the gamut from 
hunting peoples of lithic culture to agiicultural 
peoples with pottery, weaving and metals. Not only 
is direct super!inposition present, but it also appears 
possible to work out many details of development and 
diffusion regarding horticulture, domestication and 
teehnical advance. Work farther to the south in the 
vicinity of Taltal is now in progress. More detailed 
results will be reported at a later time. 

In conclusion, it must be emphasized that the fore¬ 
going is a mere ^‘work in progress” report and stands 
in need of some correction and much amplification. 
It is, however, already obvious that detailed strati¬ 
graphic excavations in Latin America are yielding 
rich theoretical results. One thing is certain and that 
is tlmt there is no lack of stratified refuse deposits on 
the Peruvian, Chilean and adjacent coasts. It will 
take time, skill and much hard work to get their full 
story, but when we do the rich record of ruined city 
and gorgeous grave find will fall into order and 
assume cultural meaning within a historical frame. 
The discoverer of America was not Columbus nor did 
the European create those great agricultural and eco¬ 
nomic resources which revolutionized the post-Colum¬ 
bian world. There is much to be learned, both socially 
and economically, from the past and present achieve¬ 
ments of the American Indian, and he would be pro¬ 
vincial indeed who regarded such facts as merely aca¬ 
demic. Thus, the work continues on a broad front 
with the close cooperation of North, Central and 
South American scientists. Its aim is a deeper knowl¬ 
edge and a better aj)plication of those vast human and 
ecologic resources which pertain to the western hemi¬ 
sphere but, in the future as in the past, will actually 
affect the entire world. 


THE PROBLEMS OF AGING AND OF VASCULAR DISEASES' 

By Dr. HENRY S. SIMMS 

COLLIWB or PHYSICIANS AND 8UBOBONS, COLUMBIA UNIVERSITY 


The Phoblem op Aging 

The medical problem of aging is more concerned 
with prolonging the stamina of youtii and middle age 
than with extending the lives of the aged. It is hoped 
that we may delay senility rather than prolong it. 
Although aging has numerous manifestations, such as 
loss of hair color, of muscular tone and of sex activ¬ 
ity, the average individual is most concerned with two 

^ Part of the material in this paper wasjpresented at the 
Byiaposium on Aging at the American Chemical Society 
meeungB in Atlantic City, Boptember 9, 1941, The inves¬ 
tigation has been aided by grants from W, R. Warner and 
Oompainy imd ttio John and Mary R. Markle Foundation. 


manifestations, namely, the progressive lose of physi¬ 
cal and mental ability on the one hand and the rapidly 
increasing death rate with age on the other hand. 

The increasing death rate appears to be the only 
manifestation of aging which, during adult life, shows 
wide changes Uiat arc subject to accurate measure¬ 
ment. A study of the mortality data brings out the 
great importance of the problem of aging, Human 
death rale is at a minimum at the age of ten when 
only one child in 800 dies each year. If the death 
rate remained at Ibis level throughout the whole life 
span our life expectancy would be 550 years, instead 
of 63 years as at present. In reality our death rate 
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intireases 8 per cent, each year throughout the life 
apan until the mortality among elderly people is very 
high.^ 

In Fig. 1 it may be seen that if in the United States 
in 1938 there had been only one death in 800 among 



Fig. 1. A comparison of the deaths which occurred in 
the United Statea in 1936 with those which would have 
occurred if the death rate for all age groups had remained 
at the level found at the age of ten. 

people of all ages above ten, there would have been 
only one tenth aa many deaths as actually occurred. 
These are represented by the white columns at the 
bottom. The other 90 per cent, of the deaths, over a 
million a year in the United States, result from the 
increase in death rate with age. Even among people 
in their early twenties the majority of deaths are due 
to this increase in death rate with ago. Many of these 
excess deaths may be attributed to the progressive 
loss of rosistanoe to disease as a result of an under¬ 
lying aging process. 

In accounting for the enormous ef^ct of age on 
death rate we must distinguish between the “aging 
process” and the random accumulation of pathological 
injuries (such as damage from acute infections, from 

* Henry 8. Simms, Science, 91: 7, 1941. In this paper 
it is shown that the death rate at age t (for either total 
deaths or for individual diseases) follows the empirical 
eqnaUon log Ft - logF(,=. let where h indicates the rate of 
aging. XjObs of ability follows the same equation. 
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tuberoutosis, from silioosis or other industrial hatardo^ 
eirrhosis of the liver, nephritis and perhaps arterio¬ 
sclerosis). Such random injuries should follow a 
linear relationship with age (except in so far as one 
injury may accentuate another) and, hence, can not 
account for the observed increase in death rate^ which 
follows a logarithmic equation.^ 

We may therefore conclude that this deoreasii\g 
resistance to disease is largely the result of an under- 
lying process of aging which involves the progressive 
alteration of vital physiological functions. This 
“process of aging” may include such progressive 
changes as those occurring in the blood vessels (in¬ 
cluding thickening, distension, loss of elasticity or of 
capillary permeability), diminished vital capacity,, 
changes in metabolism or of water balance or resis¬ 
tance to shock, alteration of endocrine glands and any 
“wearing out” of tissues or gradual accumulation of 
metabolic products. 

Since loss of physical and mental ability is corre¬ 
lated with diminishing resistance to disease^ it is to 
be expected that any amelioration of one manifesta¬ 
tion of aging may be reflected in the other. 

Vasotjlab Diseases 

If we accept aging as our most important medical 
problem then our second most important problem is 
vascular diseases. With improved treatment of in¬ 
fections the vascular diseases are becoming increas¬ 
ingly important. In Table 1 it will be seen that in 
1938 ip the United States nearly 50 per cent, of the 

8 In BO far as one injury may augment another, a 
logarithmic curve might be obtained; but it is question¬ 
able that such a mechanism can account for the 260 fold 
increase in total deaths between the ages of ten and 
ninety, or for the 2,000 to 10,000 fold increase in deaths 
from vascular diseases, without consideration of the aging 
changes in the blood vessels. Senile debility is correlatea 
with senile mortality and may involve the same mecha¬ 
nism, yet it seems unlikely that progressive physical and 
mental debility result from accumulated injuries to the 
various organs rather than from progressive iterations in 
the circulatory and glandular systws, for example. A 
few elderly people, while showing no sig^fioant patho¬ 
logical damage, become disabled and die within the usual 
hie span. If accumulated Injuries were the cause of 
senile mortaJitv we would expect occasional authentic 
cases of individuals living to astounding ages such as 150 
years, but such is deflnitely not the case. It was shown 
by Brody {Univ. of Mo. Agr. Msp. Bia, Bes. BuU, 105, 
1997} the mortality of drosophila also follows a 
logarithmic curve similar to that for humans but much 
steeper. It is difficult to imagine that within the short 
life span of these insects there is the opportunity for the 
aocumulation of sulfleient pathological injuries to pro¬ 
duce a many-fold increase in the death rate. Delayed 
deaths, as in nephritis or eaneeaf, also fail to explain the 
death rate, since the mortality from such die- 
eases involves logarithmic aging curves Which are mer^y 
ffiiiqtlaced along the time oris aoeording to the duration 
of the disease. Although some of the delayed deaths re- 
suh^ from rhemhatie fever are probabfy included In 
the b&ek eolumns of Fig. 1 these i£ould not aecount^ for 
any predominating portion of the increase in dealSi rahlt 
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TABUO 1 

Ksl4t!t« tut*oitTANCii or Tun Vasiooa Pathological 
Caus«« or D&ath Arrsn thid Aob or Tbn* 

In oftch rroup. except pregnancy ftnd chil<}blrth. 

the majority of deatbs way be attributed to the loss 
of reetatanoe to the dlaeaHoe aa a reault of aging 


Diaeaae or dlBeaaed organ No. deaths Per cent. 


Cardloraaeular-renal dUaease^ 

(Heart and arteries 370,POT: cere¬ 
bral bemorrham 111,073 and 

chronic nephrltla 00,460) . 

Infectious diseases 

(General infeclious and parasitic dls- 
eaaest 00,042 : respiratory 75,001; 
other siiecified organs 26,730) ... 

Cancer and other tumors. 

Accidents and violence.. 

Digestive system (except infections) . . 

Glands and imtrlton... 

Ocnlto-urlnary system (except chronic 

nephritis) . 

Nervous system (except cerebral hemor¬ 
rhage and Infectious dUoaaes) .. 

Pregnoncy and childbirth . 

Bloofi and blood-forming organa. 

"Senimy" .... 

Ill defined and nilsoellaneoua .. 


678,439 

48. 

597.972 

10. 

104,551 

13, 

113.405 

0. 

60,744 

4. 

39,137 

3. 

27.515 

2. 

11,350 

1. 

9.953 

0.8 

9.374 

0.8 

9.242 

0.8 

17,713 

1.6 

1,218.305 

100. 


* Rearranged from the United States Vital Statistics for 
1938. 

t TocJiidlng 12,726 deaths (1 per cent.) from influenza and 
1.902 deaths (0.16 per cent.) from other filterable viruses and 
nclcettala. 

deaths after the age of ten involved diseases of the 
cardiovascular-renal system.^ The importance of 
these diseases is far put of proportion to amount of 
research being done in this field or to the support re¬ 
ceived from foundations and research institutions. 

Vascular diseases are more prevalent in later life 
because the death rate from them increases with age 
more rapidly than from other diseases* and because, 
being chronici they produce a delayed death. 

Reseakoh 

Our present knowledge does not warrant a predic¬ 
tion as to the outeome of research on aging and on 
vascular diseases. There is no justification for the 
frequent assumption that these are inevitable or that 
nothing can be done about them. We have as much 
reason to hope for a retardation in the rate of aging 
BB for a cure for hypertension, cancer, cirrhosis and 
other diseases which are extensively studied. It can 
be shown mathematieally that whereas the elimination 
of all remaining infectious diseases would only slightly 
increase out life span, it would require only a small 
' amelioration of the rate of aging to greatly delay the 
onset of senility and also extend the life span consid¬ 
erably. 

A new method of attack has been developed in this 
laboratory, fiealthy rats in various age groups were 
killed by a known and measurable cause, namely 

Ala the ''diseases of eardiovaseukr-renal system’’ are 
iadaded arteriosclerosis, coronary diseases, cerebral 
^oaie aeptotia afid other diseases of the 
This is slmtiter to the grouping Used 
from the Cardio- 

Life Insurance 


hemorrhage. The amount of bleeding required to pro¬ 
duce death under standard conditions is determined 
and expressed as ''grams of blood per 100 grams of 
body weight.” It was found that 825-day-old rats died 
with 12 per cent, less hemorrhage than 100-day-old 
rats. With the aid of a distribution-summation curve 
these values were converted into probability of death 
from a given degree of hemorrhage (such as 3.6 per 
cent, bleeding). The older rats were found to have a 
probability of death 16 times greater than the younger 
rats and a plot of the values resembled the curve for 
spontaneous deaths of rats from disease. 

Variations of this technique ofier encouraging possi¬ 
bilities for determining the nature of the underlying 
aging process. Other needed research on aging in¬ 
cludes the study of changes in blood vessels, in endo¬ 
crine function, in metabolism, etc. 


Financial Needs 

The principal reason for the present neglect of the 
problems of aging and vascular diseases is not so much 
the difficulty in their solution as the difficulty in 
obtaining financial support. Much of the current 
medical research depends upon grants from the foun¬ 
dations. These foundations restrict themselves mainly 
to short-term grants, while the problems of aging and 
vascular diseases can not be adequately investigated 
by short grants which require quick dramatic results. 
In discussing grants from foundations, Dr. Alan 
Gregg, of the Rockefeller Foundation, wisely says,*^ 
"The good effects . . . are sadly qualified by the con¬ 
tinuing preference for short-term grants instead of 
endowment or long-term support.” 

The adequate investigation of aging and vascular 
diseases requires endowments or long-term renewable 
grants because tlie study of these problems is handi¬ 
capped by any demand for quick results. Further¬ 
more, continuous animal colonies are needed to supply 
old animals and these must be supported for an indefi¬ 
nite number of years. It requires two and a half to 
three years to raise each old rat or mouse and a 
laboratory may use $2,500 to $5,000 worth of animals 
per year. 

Possible Soueoes of Funds 


There are several ways in which this situation might 
be relieved. First, if new foundations are establiriied 
they might manifest specific interest in aging, or they 
might adopt the policy of distributing their funder 
equitably in accordance with the relative importance 
of the problems without taboo on either long-term 
grants or on renewals. Second, the existing founda- 
tipns might alter their policies to meet present needa^ 
ai advocated by Dr. Gregg. Third, endowments for 


Gregg,'' The Purtberaace of Medical Beeearch, 
University Prem, New Haven, 1941. 
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research on aging and vascular diseases might be 
donated by foundations or by individuals to various 
medical schools and institutions. An annual income 
of $50,000 or $100,000 could well be used for this 
purpose by each medical school. Fourth, federal sup¬ 
port is highly desirable, but its present program is 
quite inadequate. Fifth, popular subscription, which 
has aided treatment of tubcreulosis and poliomyelitis, 
might yield support for medical research. 

Some sources of funds for the study of aging and 
vascular diseases on a larger scale than is now pos¬ 
sible is urgently needed and should be established in 
the immediate future. 

SUMMA-RT 

The increase in death rate Avith increasing age over 
that at the age of ten accounts for over a million 
deaths each year in the United States. To what extent 
these deaths are due to the aging process remains to 
be determined, but the progressive loss of resistance to 
nearly all diseases appears to play a large role even 
in youth and middle life. Since loss of resistance to 
disease, as well as loss of ability, seems to result from 
an underlying aging process we may look upon aging 
as constituting our greatest medical problem. 

Second in importance to the aging problem is that 


of the vascular and renal diseases, since these are in¬ 
volved in nearly 50 per cent, of the deaths after the 
age of ten (in addition to the efPeet of aging). 

Until more is known about aging and vascular dis- 
efises we arc not justified in predicting what can or 
can not be done about them. A new experimental 
method in which healthy animals of different ages are 
killed by a known measurable cause offers possibilities 
for determining the nature of the aging process. 

Our two outstanding medical problems are being 
neglected largely because of the lack of funds to sup¬ 
port both the long-term research and the raising of old 
animals needed for adequate investigation in this field. 
New endowments as well as changes in the policies of 
existing foundations are urgently needed. 

Supplementary Note: The war situation which has 
arisen since this pHj>er was written docfs not lessen the 
urgent need for endowments in aid of research on 
aging and vascular diseases. The deaths from these 
causes, even among young and middle-aged people, 
will far exceed the war casualties. Diminished 
stamina after the age of 40 handicaps both oiir mili¬ 
tary and our productive capacity. Hence, continuous 
colonies of animals should be established immediately 
in order that old animals will be available for intensive 
research two or three years from now. 
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CHARLES WILLIAM LINES, JR. 

September, 1920-January, 1942 

Charles W, Lines, Jr,, fellow in botany at the 
University of Wisconsin, died suddenly on January 9, 
in Oxford, Miss. (Hospital), ns a result of injuries 
sustained in an automobile accident near there on 
January 3. He was enroute to Madison, Wisconsin, 
from Dallas, Texas, where he had attended the Christ¬ 
mas meetings of the American Association for the 
Advancement of Science os a representative of the 
Zeta Chapter of Phi Sigma. 

He was born in Du Bois, Pa,, September 24, 1920. 
After receiving public-school education at Du Bois, 
he entered Penn State, where he pursued a varied 
curriculum, graduating in botanical sciences in 1939. 
After one semester as a graduate student at Penn 
State, he went to the University of Wisconsin as a 
scholar in botany. Ho was made a fellow in botany 
for 1941-42. 

Among the many accomplishments and endeavors 
which, despite his chronological youth, were many, his 
work at the University of Wisconsin was concerned 
mainly with physiology of fungi, while others, such 
as wild life conservation, plankton zoology, limnology, 
aoology, botanical taxonomy and physical chemistry, 
shared much of his eager interest and time. 


He was a member of several scientific and honorary 
societies, among which were Phi Beta Kappa, Sigma 
Xi, Phi Sigma and the American Association for the 
Advancement of Science. 

As a scientist Charles Lines was a conscientious, 
persevering and scholarly person. His future seemed 
pointed toward unbounded successes and scientific ac¬ 
complishments. It is sad indeed to have to report the 
premature termination of such a promising career. 

Classmates and Friends 

Univeesitt of Wisconsin 

RECENT DEATHS 

Dr. Arthur Michael, appointed professor of 
chemistry at Tufts College in 1881; professor of or¬ 
ganic chemistry at Harvard University since 1912 and 
emeritus professor since 1930, died on February 8 in 
his eighty-ninth year. 

Dr. Lawrence J. Henderson, Abbott and James 
Lawrence professor of chemistry at Harvard Univer¬ 
sity, died on February 10 at the age of sixty-four 
years. 

Db. Samuel W, Lambert, formerly professor of 
dinical medicine and dean of the College of Phyaicians 
and Surgeons of Columbia University, died on Feb¬ 
ruary 9 at the age of eighty-two yeazB. 
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Dr. Jacob Ellsworth Rbigharp, professor of zool¬ 
ogy at the University of Michigan until his retirement 
with the title emeritus in 1927, died on February 14 
in his eighty-first year. He served for forty-one years 
on the faculty and for seventeen years as director of 
the university museums. 

Dr. Willtam Dick Cutter^ secretary of the Coun¬ 
cil on Mediwil Education and Hospitals of the Ajneri- 
can Medical Association since 1931, from 1923 to 1928 


dean of the New York Post-Graduate Medical School, 
died on January 22 at the age of sixty-three years. 

Arthur Henrt Pratt, consulting civil engineer 
and chief hydraulic engineer of the Public Service 
Commission of New York, died on February 1 at the 
age of sixty-seven years. 

Merrill J. Mack, professor of dairying at the 
Massachusetts State College, died on February 9. He 
was thirty-nine years old. 


SCIENTIFIC EVENTS 


NEW HAVEN INDUSTRIAL MEDICAL 
SERVICE 

New nA\^N County physicians in cooperation with 
the Department of Preventive Medicine of the Yale 
School of Medicine Jiove approved the creation of an 
Industrial Medical Service in factories which do not 
now have adequate medical service. 

Plans have been drawn up for the organization of 
the service in five plants in New Haven County, each 
having a personnel of not more than 300 persons. 
The service will consist of a director, who shall be a 
physician trained in industrial medicine and is to be 
responsible for administration and for meeting prob¬ 
lems in industrial hygiene, and a nurse trained in 
industrial medicine. A grant to defray sonj<* of the 
initial expenses has been made by the New Haven 
Foundation. 

“It is estimated that two years will be required to 
determine whether this service is justifiable and worth 
continuing or not. At the end of this period the 
Section of Preventive Medicine of the Yale School of 
Medicine will review the project. The opinion of the 
New Haven Medical Association will be solicited at 
that time.” 

The functions of the proposed Industrial Medical 
Service will be: 

1. To serve as a demonstration that adequate medical 
service for small plants is possible. 

2. To act in a consultative capacity for those plants in 
determining the nature of actual or potential hazards 
(such as the introduction of new factory methods) and to 
render advice concerning their correction and avoidance. 
This service is to complement rather than to supplement 
the service available to industry by the Bureau of Indus¬ 
trial Hygiene of the State Department of Health. 

fi. To initiate programs of disease prevention in those 
plants when they seem necessary or advisable. This does 
not include medical care, which remains in the hands of 
the family phygiciaiL 

4, To arrange for pre-employment and periodic physi¬ 
cal examinatioiifl. These will be given by local physicians. 

To carry on researeh problems which have to do with 
the health of workers in various types of industries and 
to use the data in an effort to decrease the inoldenee of 
dieease. 


A committee from the New Haven Medical Abso- 
ciation will censor tlie operation of the plan to handle 
any complaints and any proposed changes. A monthly 
list of accidents and illnesses in those plants which 
use the service will be examined by the committee. 

HEALTH SERVICES OF THE COMMON¬ 
WEALTH FUND 

The Commonwealth Fund reported on January 19 
that it hod appropriated $1,841,332.46 in the year 
ending September 30, 1941, for purposes associated 
with “the welfare of mankind,” in accordance with 
the wish of its founder, Mrs. Stephen V. Harkness. 

In the past year the fund gave subsidies or con¬ 
sultant services in twenty-eight states in support of 
four main objectives: the encouragement of research 
and of good teaching in medical schools; the enrich¬ 
ment and extension of public health services to rural 
communities; the provision or improvement of hos¬ 
pital facilities and the standardization of hospital ser¬ 
vices in rural communities; and the strengthening of 
community facilities for mental health services. 

Since most medical research undertakings aided by 
the fund are of long duration, only three of the Ihirty- 
eight pieces of research subsidized during the year 
were new. These were a clinical statistical review of 
a scries of cases of essential hypertension, at the 
Columbia-Presbyterian Medical Center; a study of 
gynecological diagnostic methods, at Cornell Univer¬ 
sity Medical School; and a study of cancer-producing 
Bubstances from human tissues, at the University of 
Chicago. 

At five schools of ^medicine departments of preven¬ 
tive medicine were subsidized; special provision was 
made during the year for the expansion of this de¬ 
partment at Tulane. At one school, the University 
of Louisville, the department of psychiatry was sub¬ 
sidized. At four the fund helped to meet the cost 
of borderline services designed to link the depart¬ 
ments of psychiatry and pediatrics. A grant was 
made to the Peter Bent Brigham Hospital in Boston 
to enlarge a psychiatric service forming part of the 
department of medicine. Seven promising young men 
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already couiniitted to teaching or research as a career 
were given fellowships for advanced medical study. 

Aid for rural public health services was ooncen- 
trated in four southern states; Tennessee, Mississippi, 
Alabama and Oklahoma. In the first of these the 
fund has been active for seventeen years. In four 
counties in Tennessee, three in I^iississippi and one in 
Oklahoma local health departments have been built 
up to a point where they illustrate the value of ade¬ 
quate staffing and a planned program, and, with direct 
and indirect aid from the fund, the technical and ad¬ 
ministrative services of the state healtli departments 
have been strengthened. The state health laboratory 
of Oklahoma, for example, did 60 per cent, more 
work in the £rst six months of 1941 than in all of 
1938. Progress in the control of tuberculosis by arti¬ 
ficial pneumothorax and of gonorrhea by sulfonamide 
therapy marked the work of the county health depart¬ 
ments to which the fund gives financial or technical 
assistance. 

No new hospital award was made this year, but a 
community hospital at Pittsfield, Ill., was completed 
and one at Mt. Pleasant, Mich., was begun. The 
capacity of a hospital at Kingsport, Tenn., was 
doubled, the cost being divided between the fund and 
the community. The twelve hospitals already in ser¬ 
vice under this program were used almost to normal 
working capacity and their earned income rose faster 
than their operating expenses. At several hospitals 
visiting instructors from leading medical schools stim¬ 
ulated staff education through long informal clinical 
institutes. 

Mrs. Edward S. Harkness is honorary president of 
the Commonwealth Fund. Malcolm P. Aldrich is 
president; the board of directors now includes Mr. 
Aldrich, Phil W. Bunnell, Samuel H. Fisher, George 
Wei wood Murray, Dean Sage and William E. 
Stevenson. 

STALIN PRIZES 

In 1941, several outstanding Soviet scholars and 
mathematicians received Stalin Prizes for scientific 
contributions made during the last six or seven years. 

The Stalin Prizes were established in honor of the 
sixtieth birthday of Joseph Stalin in 1939, They are 
divided into three classifications: 1st prize, 100,000 
rubles; 2nd prize, 50,000 rublea; 3rd prize, 25,000 
rubles. 

The Soviet mathematicians receiving first prizes 
were; 

Vinogradov, Ivan Metveyevich, member of the 
Academy of Science of the U8SE, for hia work 
published in 1937, entitled "A New Method in the 
Analytical Theory of Numbers.” 

Gelvioh, Petr. Augustovich, Major General of Artil¬ 
lery, professor of the Artillery Academy of the B«d 
Army, for his scientifle works: "On Oispersion, Prob¬ 
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ability of Hits, and Mathematical Anticipation of the 
Number of Hite,” published in 1934; "Theoretical 
Fundamentals for the Elaboration of Gunnery Rules,” 
published in 1936; and "Firing at Rapidly Moving 
Targets,” published in 1949. 

Kapitza, Peter Leonidovich, member of the Acad¬ 
emy of Science of the USSR, for his work "Turbode- 
tander for Obtaining Ijow Temperatures and Its Ap¬ 
plication for Obtaining Liquid Air,” published in 
1939. 

Muskbelishvili, Nikolai Ivanovich, member of the 
Academy of Science of the USSR, professor of the 
State University in the city of Tbilisi, for his work 
published in 1935, "Some Basic Problems in the 
Mathematical Theory of Elasticity.” 

Mathematicians receiving second prizes wore; 

Alikhanov, Abram Issaakovioh, member correspon¬ 
dent of the Academy of Science of the USSR, and 
Alikhanian, Artem lasaakovich, scientific worker of 
the Physico-Technical Institute of the Acadeiny of 
Science of the USSR, for their scientific work on 
radio published in 1936, 1038 and 1940, 

Kholmogorov, Andrei Nicolayevich, member of the 
Academy of Science of the USSR, and Khinchin, 
Alexander Yakovlevich, member correspondent of the 
Academy of Science of the USSR, professors at the 
Moscow State University, for their scientific works 
on the theory of probability: "Asymptotic Laws of 
the Theory of Probability,” published in 1930, "On 
Analji;ical Methods in the Theory of Probability,” 
published in 1938, and "Limit Laws of the Sums of 
Independent Chance Quantities,” published in 1938. 

Pontriagin, Lev Semenovich, member correspondent 
of the Academy of Science of the USSR, professor 
of the Moscow State Uxiiversity, for his work pub¬ 
lished in 1938, "Topological Groups,” 

Sobolev, Sergei Lfjvovicb, member of the Academy 
of Science of the USSR, professor of the Moscow 
State University, for his works on the mathetnatical 
tlieory of elasticity; "Some Questions in the Theory 
of the Expansion of Vibrations,” published in 1937, 
and "On the Theory of Non-Linear Hyperbolic Equa¬ 
tions with Partial Derivatives,” published in 1939. 

THE INTBIUAMERICA BUREAU OF THE 
NEW YORK ACADEMY OP MEDICINE 

The New York Academy of Medicine, realizing the 
responsibility of North American physicians in the 
advancement and dissemination of knowledge of the 
medical seienceB in the Western Hemisphere, has or* 
^nized an Inter-Ameriea Division whose purpose te 
to cultivate friendship, understanding and sympathy 
irith the medical men in other countries of the Azneri- 
oas. ' ■ ■ ^'7' 

' Iti appointed ^i.that the .liy eagf i t 'i 
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tbe great medical teaching and research centers of 
Europe. Even were these eentcrs still operating, 
access to them by North and South Americans alike 
is unattainable. As a result, an ever>increasing 
rapprochement is developing between the scientists of 
the Western Hemisphere. For the first time, perhaps, 
many of us are becoming acquainted, exchanging 
ideas, knowledge and culture. 

To further these ends the Bureau of Clinical Infor¬ 
mation of the academy has made provisions to wel¬ 
come medical visitors from tlio American countries 
and to extend to them the facilities it possesses for 
the pursuit of knowledge. A Spanish physician who 
can converse in Spanish, Portuguese and English will 
be available to the medical visitors from the Republics 
of Central and South America. 

This bureau provides information regarding oppor¬ 
tunities for post-graduate medical study in New York 
f>r other medical centers of the United States, and 
particularly publishes a Daily Bulletin of clinics, 
meetings, lectures, conferences, hospital rounds and 
other interesting medical activities in New York which 
are freely open to medical visitors. 

At the academy itself, many lectures and confer¬ 
ences are held to which visiting pliysicians are wel¬ 
comed. The library is one of the largest of its kind 
in the United States. Its files of American and for¬ 
eign periodicals are very complete. A bibliographic 
and i)hotostat service is available for visitors at the 
usual library rates. The library itself is open to the 
public every week day from 9 to 5 o’clock. 

THE SHORTAGE OF TECHNICALLY 
TRAINED CHEMISTS 

The American Chemical Society has made public a 
survey of one hundred and eighteen colleges and 
twenty-nine chemical corporations and has issued a 
statement to the effect that present and impending 
shortages of technically trained men in the army of 
production threaten to hamper the war effort of the 
nation. 

The survey was conducted by the Defense Commit¬ 
tee of the society, consisting of Professor Roger 
Adams, head of the department of chemistry at the 
University of Illinois, chairman; Dr. James B. 
Conant, president of Harvard University; Professor 


Warren K. Lewis, Massachusetts Institute of Technol¬ 
ogy; Dr. Thomas Midgley, Jr., of Worthington, Ohio, 
Auce-president of the Ethyl Gasoline Corporation; 
Dr. Edward R. Weidlein, director of the Mellon Insti¬ 
tute of Industrial Research, Pittsburgh; Dr. Robert 
E. Wilson, president of Pan American Petroleum and 
Transport Company, New York; and Dr. Charles L. 
Parsons, of Washington, D. C., secretary of the 
society. 

It is reported by the committee that many chemical 
companies complained that production is falling off, 
and that future production is jeopardized by the with¬ 
drawal of trained chemists and chemical engineers 
from industry. An “appalling shortage” of trained 
individuals in chemistry and chemical engineering is 
shown by the colleges, which reported almost without 
exception that chemical or chemical engineering alumni 
are all employed and that current demands can not 
be supplied. Harvard University disclosed that the 
present shortage of trained chemists is the most serious 
in its experience. 

That essential industry needs in 1942 from 2,000 to 
3,000 more chemists and chemical engineers than will 
be graduated or are otlierwise available, and “no one 
knows whence they are to come,” was the situation 
brought out by a canvass of corporations representing 
a cross-section of the chemical industry. It is pointed 
out that “magnesium, aluminum, transparent plastics, 
rubber, explosives, medicinals and innumerable minor 
but essential supplies needed by the Army, Navy, 
Signal, Sanitarj^ and Medical Corps, can be produced 
only under the guidance of trained engineering and 
chemical personnel,” 

The official statement, which is signed by Dr. Charles 
L. Parsons, secretary of the society, reads: 

The Army nnd Navy are deeply concerned. Investiga¬ 
tions made by this organization prove that trained per¬ 
sonnel to produce this material is lacking. Not only tho 
finished product but also the raw material going into 
smokeless powder, rubber, etc., can be produced only 
under the active control of experienced chemists and 
chemical engineers. There is far greater immediate dan¬ 
ger to the ultimate outcome of the war from shortages of 
such man power than there is from any lack of offtcers 
and men in the combat force. Without production of 
OBsential materials the war will bo lost, since tho combat 
forces can not exist without material. 


SCIENTIFIC NOTES AND NEWS 


The John Soott Medals and Premiums of the City 
of Philadelphia were presented on February 13 at the 
midwinter meeting of the American Philosophical So¬ 
ciety to Major Edwin H. Armstrong, professor of 
electrical engineering at Columbia University, for his 
work in frequency modulation in radio and to Dr. 


Robert R. Williams, chemical director of the Bell 
Telephone Laboratories, for his work on thiamin (vita¬ 
min 

The Edison Medal of the American Institute of 
Eleotrioal Engineers was presented at the annual 
meeting to Dr. J. B. Whitehead, professor of electrical 
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angmeering at the Johns Hopkins University, and the 
Alfred Noble Prize for 1940-41 was presented to 
Eobert F. Hays, Jr., of the research laboratories of 
the Sperry Gyroscope Company, for his paper en¬ 
titled ‘^Development of the Glow Switch.” 

The fiftieth anniversary of the founding of the 
laboratory of psychology at Columbia University was 
celebrated at a dinner on February 12. Dr. J. Mc- 
Kecn Cattell, who established the laboratory, was in 
1891 called from tlie University of Pennsylvania, 
where the first professorship of psychology at any 
university was held by him. Professor Albert T. 
Poffenberger presided and addresses were made by 
President Nicholas Murray Butler, Professor Edward 

L. Thonadike, Professor Robert S. Woodworth and 
Dr. Cattell. 

At a special meeting of the Mount Sinai Hospital, 
a volume was presented to Dr. Bernard Sutro Oppen- 
heimer, in commemoration of his service to the hos¬ 
pital for thirty-seven years. The volume contains 
106 papers, filling 869 pages on medical subjects writ¬ 
ten by specialists as a tribute to his contribution to 
the study of the heart and circulatory system during 
his period of service at Mount Sinai. 

The American Social Hygiene Association pre¬ 
sented at a luncheon of the society on February 1 an 
honorary life membership to John D. Rockefeller, Jr., 
*'for outstanding service to the social hygiene move¬ 
ment.” 

At the Washington meeting of the Gorgns Memorial 
Institute of Tropical and Preventive Medicine, Inc., 
Colonel Joseph F. Siler, of Washington, D. C., was 
elected president. Other officers elected were: Dr. 
Bowman C. Crowell, Chicago, we-prendent; Dr. 
Merritte W. Ireland, Washington, secretary, and A, 

M. Nevius, Washington, treasurer. Dr. Herbert C. 
Clark is director of the Gorgas Memorial Laboratory 
in Panama. 

Members of the Institute of Food Technologists, 
residing in the New York metropolitan area, have 
organized a local chapter under the name of Now 
York Society of Food Technologists. The officers 
are: chairman, J, IJ. Shrader; vice-chairman, D. K. 
Mavecty; secretary, G. L, Montgomery; treasurer, 
R. F. Leight. The association will meet on the first 
Friday of March, May, October and December, at din¬ 
ner sessions at the Faculty Club of New York Uni¬ 
versity. 

Dr. Bbadlet M. Davis, professor of botany at the 
University of Michigan, retires this month with the 
title emeritus. He will continue to live in Ann Arbor. 

Dr. Maurice H. Sebvers, associate professor of 
pharmacology at the Medical School of the University 
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of Wisconsin, haz been appointed professor of phar-^ 
macology and chairman of the department at the 
Medical School of the University of Michigan. 

Joseph Marin, professor of civil engineering at the 
Illinois Institute of Teclmology, Chicago, has been 
appointed professor of engineering mechanics at the 
Pennsylvania State College. The appointment became 
efEective on February 1. 

Dr. Lowell'J. Reed, professor of biostatistics and 
dean of the Johns Hopkins University School of 
Hygiene and Public Health, has been appointed chair¬ 
man of a national commission on vital records which 
has been established at the request of the Association 
of State Health Executives and the American Asso¬ 
ciation of Registration Executives os a special com¬ 
mittee of the Health and Medical Committee of the 
Office of Defense Health and,Welfare Services. 

Herbert Q. Dbiqnan has been advanced to the posi¬ 
tion of associate curator in the Division of Birds of 
the United States National Museum. Dr. David H. 
Johnson, who has been associated with the Museum 
of Vertebrate Zoology at the University of California 
as graduate student and assistant, has been appointed 
assistant curator in the Division of Mammals. 

Dr. Johannes 8. Buck has resigned his position 
with Burroughs Wellcome and Company, Tuckahoe, 

N. Y., to become associate director of the Research 
Laboratory of the Winthrop Chemical Company, at 
Rensselaer, N. Y. 

Alan Morris, chief metallurgist of the Bridgeport 
Brass Company, Connecticut, has been appointed di¬ 
rector of research. 

Dr. Charles E. Olmsted, of the department of 
botany of the University of Chicago, has been made 
botanical editor of Ecology. He succeeds Professor 
Frands Eamaley, of the University of Colorado. Pro¬ 
fessor Thomas Park, of the Hull Zoological Labora¬ 
tory of the University of Chicago, remains editor for 
zoology. 

Dr. William Beebe, of the New York Zoological 
Society, am} his associates have sailed for Yeneaudla. 
They plan to make a six-months study of conditions 
in the jungle. 

Dr. Stanhope Batnb-Jonbs, professor of bacteriol¬ 
ogy, formerly dean of the Yale School of Medicine, 
a Lieutenant Colonel in the Reserve Corps, has been 
called to active duty and assigned to the office of the 
Surgeon General of the U. S. Army in the Divisicn 
of Preventive Medicine and Epidemiology. On leave 
of absence, he will continue as director of the Jane 
Coffin Childs Memorial Fund for Medical Rejeearcih, 
wbkh wae established at Yale in 1997 and is 
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ily ooneemed with remnsh in cancer. Dr. Ralph G. 
Meader, assistant professor of anatomy, has been 
appointed assistant to the director of the fund and 
will be in charge of the ofhce during the absence of 
Dr. Bayne-Jones. 

TiU! Board of Pharmacy of the State of New Jer¬ 
sey, with the approval of Governor Edison, has eom- 
plied with the request of the Civilian Supply Division 
of the War Production Board to release Dr. Robert 
P. Fischella, secretary and chief chemist of the New 
Jersey Board of Pharmacy and member of the New 
Jersey State Board of Health, for part-time service as 
chief of the Suction of Medical and Health Supplies 
of the Civilian Supply Division of the War Produc¬ 
tion Board. Dr. Pischelis will organise a staff of 
specialists and consultants in the field of hospital, 
medical and drug supplies at the Washington oMce 
of the War Production Board, 

Thb president of the Western Society of Soil 
Science, Dr. Lawrence C. Wheeting, of the State Col¬ 
lege of Washington, was called to active duty with the 
United States Army on February 11. Those planning 
to present papers at the June meeting of the society, 
which will be held in connection with the meetings of 
the American Association for the Advancement of 
Science, Western Division, at Salt Lake City, are re¬ 
quested to communicate with the vice-president, Dr. T. 
L. Martin, Brigham Young University, Provo, Utah; 
or with Dr. W. P. Martin, secretary of the University 
of Arizona, Tucson. 

Dr. Roobb Adams, professor of chemistry, Univer¬ 
sity of Illinois, delivered the fifth Harvey Society 
Lecture of the current series at the New York Acad¬ 
emy of Medicine on February 19. Dr. Adams spoke 
on “Marijuana.” 

Dr* Hardy Cross, chaiman of the department of 
civil engineering of Yale University, delivered three 
addresses at Iowa State College on February 16 end 
17. The titles will be “The Column Analogy and Mo¬ 
ment Distribution in Relationship to Structural En¬ 
gineering,” “What is Civil Engineering f” and “Epi¬ 
stemology of Engineering.” Sponsors for the lectures 
are, respectively, the Research Council of the college, 
the Iowa Section of the American Society of Civil 
Engineers and the chapter of Sigma Xi. 

Db, MAimioiQ C. PiNOOiprs, professor of medicine at 
the School of Medicine and College of Physicians and 
Siiigeons of the University of Maryland, delivered 
the Henry Sewall Memorial Lecture on February 3 
during the annual meeting of the Medical Society of 
the City and County of Denver. His subject was 
-f£p|dural Absoess.” 

; Physire luid {]&mnistfy New 


York Academy of Sciences will hold on February 27 
and 28, at the American Museum of Natural History, 
a conference on “Physics of the Solid State.” 

The Journal of Animal Science has been established 
by the American Society of Animal Production, It 
will be issued quarterly (February, May, August and 
November). The journal replaces the Annual Pro¬ 
ceedings which have been issued by the society for the 
past thirty-three years. It will be edited by a board 
which represents the following branches of work in 
animal husbandry: Genetics, nutrition, physiology, 
general livestock, meats, wool, dairy cattle and exten¬ 
sion. Ralph W. Phillips is chairman. The business 
manager of the journal is Dr. A. D. Weber, Kansas 
State College, Manhattan, Kansas. 

Thb University of Michigan Extension Service and 
the Engineering Society of Detroit dedicated on Janu¬ 
ary 28 a new building in the city of Detroit, to bo 
used jointly by the two institutions and to be known 
as the Rackham Educational Memorial. Funds for 
the building, which was erected at a cost of $2,000,000, 
were given to the university and to the engineering 
society by the Horace H. Rackham and Mary A* 
Rackham Fund and Mary A. Rackham. 

Platts for the erection of a new radio tube manu¬ 
facturing plant at Manhcim Township, Lancaster, 
Pa., have been announced by the RCA Manufacturing 
Company. A tract of land from the Frank McGrann 
properties adjacent to the Pennsylvania Railroad 
main line has been purchased by the company. The 
work, which will be concerned with special purpose 
radio and electronic tubes, is being undertaken in 
cooperation with the U. S. Navy. Ground for the 
main building, which will occupy 326,000 square feet 
of space, will be broken early in March, and it is 
expected that the building will be completed by aboiit 
September 1. 

A REPOSITORY for charts and important records of 
the U. S. Coast and Geodetic Survey is being estab¬ 
lished as a war-time precautionary measure. The 
exact location of the repository is not disclosed, but 
it is understood to be somewhere in the Middle West. 
An official of the survey was recently detailed to com¬ 
plete arrangements. Discussing this step to protect 
vitally important nautical and aeronautical charts 
and other records, Hear Admiral L. 0. Colbert, di¬ 
rector of the survey, said: “A black and white copy of 
each of the more than 1,000 nautical and aeronautical 
charts published by the survey will be sent to the 
repository. This will enable reproduction by photo¬ 
graphic methods in the event that the plates from 
which they are now printed in the Washington office 
are lost or damaged. Microfilm copies of valuable 
erismological records are also being sent to the re- 
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poaitory and it is likely that other material of im¬ 
portance will follow.-” 

A SPKOIAL fund has been placed in the charge of 
the Committee on Scientific Research of the American 
Medical Association to support cardiologic research 
by young physicians in medical practice. Inquiries 
may be addressed to the committee, 535 North Dear¬ 
born Street, Chicago. 

A GRAKT of $.10,000 has been made by the Carnegie 
Corporation of New York, in support of the research 
program of the Clinic of Cliild Development at the 
School of Medicine of Yale University. The clinic, 
which was founded in 1911 by Dr. Arnold Gesell, its 
present director, is investigating the mental growth of 
normal infants and devising clinical methods for the 


early diagnosis of developmental defects and devia¬ 
tions. 

A gift of £2,000 from the American College of Sur¬ 
geons has been received by the Royal College of Sur¬ 
geons of England to help towards its restoration. 
The gift was offered immediately after the damage by 
enemy action was described at the recent congress of 
the American College by Surgeon Rear-Admiral Gnr- 
don-Tnylor, who attended the congress as the repre¬ 
sentative of the Royal Navy and the Royal College of 
Surgeons. The American College has also set aside 
an additional sum to cover the cost of an appeal to 
the surgeons of the United States for contributions to 
a fund to assist still further in the restoration of the 
English college. 


DISCUSSION 


A TWELVE-MONTH COLLEGE YEAR: AN 
ALL-OUT PROGRAM 

After World War I, the author published an 
article, ‘^A Twelve-Month College Year,”^*in the in¬ 
terest of intensive instruction and the promotion of 
economy. It is now more important than ever that 
we follow these principles. 

Economies. Utility of Equipment and Time 

We have an enormous investment in schools, col¬ 
leges and universities, many of which are utilized only 
seventy-five per cent, of the year. The business world 
considers efficiency and economy important. Why not 
use educational facilities the year ^round and operate 
during the summer months when light and fuel costs 
are at a minimum f 

Some may think that the cost of such a plan would 
be prohibitive. With present limited endowment in¬ 
comes and economic resources in education, institu¬ 
tions of higher learning may not be able to operate 
the entire year. However, with less time loss in edu¬ 
cation, industry might be so impressed with the service 
rendered by educational institutions as materially to 
increase its financial assistance. State legislatures 
might increase appropriations, and the Federal Gov¬ 
ernment might partially subsidize higher education. 

Earlier Earning Power 

With a quarter system (four terms of twelve weeks 
each) students might enter colleges and universities 
on October 1, January 1, April 1 and July 1. October 
1 seems to be the traditional opening date for the 
college year. Certainly June graduates of high schools 
would not have to wait until the fall to enter an insti¬ 
tution of higher learning. If the quarter system does 
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not appeal, three trimesters of sixteen weeks each can 
be scheduled. In any event, there are four weeks 
for vacations out of the fifty-two and these could be 
distributed in various ways. 

Students, instead of losing lime during long vaca¬ 
tions now in vogue, could obtain a bachelor’s degree 
in twelve quarters or in eight trimesters. What this 
means in the present emergency has already been 
stressed by government and by educators. Most col¬ 
lege students could obtain their degrees before they arc 
twenty-one. Whether graduates are to serve in in¬ 
dustry or are to enter military service, intensive train¬ 
ing makes them available at least one year earlier 
than the traditional system. 

Student Finances 

Not nil students could afford to attend college twelve 
months in a year. Many of them work during summer 
months to cam enough for tuition. This diflSculty 
could be overcome in a number of ways; (1) With 
the repetition of courses each quarter or trimester or 
in alternate quarters or trimesters students who must 
work to obtain an education could remain out of col¬ 
lege for a period during which courses which they 
have just completed are repeated. Having obtained 
funds they might take up where they left off. Stu¬ 
dents could go out at various times of the year and 
not be dependent on a summer period during which 
there is a dearth of work and a superabundance of 
student labor. (2) Establishing a cooperative system 
would not only help students to finance their educa¬ 
tion, but it would furnish a regular supply of trained 
workers for industry and for the nation. Assuming 
that each undergraduate course is offered each quarter 
or each, trimester, students could be sent out in relays 
to obtain practical experience in industry, in teaching 
and in government service. With a definite number 
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going out each period of the year, industry would 
have a constant supply and could at the same time 
appraise desirable individuals who might be employed 
permanently upon graduating. The government in 
connection with its ROTC and perhaps shnilar units 
for the Navy and aviation could also have students in 
training, in relays, and be well equipped with a re¬ 
serve group in time of emergency. The relay system 
of cooperation with industry is not new. It is in 
effect in a small number of institutions. The relay 
system in connection with governnient service does 
not exist to the author's knowledge. Certainly if the 
idea were generally applied, we could continuously 
afford educational, industrial and Federal fields a 
supply of individuals for training, and, upon gradua¬ 
tion, give the nation a regular supply of skilled lead¬ 
ers. Also, let us not forget that students who can 
afford to attend college continuously will have their 
full earning or serving power at the end of two and 
two thirds or three years in the trimester and quarter 
systems respectively. 

FACtrT.TY Salaries and ScHEDin^Es 

At present most teachers are paid only nine or ten 
months of the year. It is a tradition that the summer 
period is necessary for study, research or travel. 
How many teachers utilize the period for any of those 
purposes ? Many of them necessarily work during the 
summer to increase incomes. 

Assuming a twelve-month college year with a regu¬ 
lar salary payment for each of the twelve months, the 
ambitious teacher could still be free during a quarter, 
trimester or even longer period by making the neces¬ 
sary arrangements and could probably have n much 
greater variety of study and research at his command 
than is possible during the summer term. Teachers 
might even gain practical experience in relays like the 
students, or they might plan work under great leaders 
who are not available during summer sessions. By 
working continuously over an appreciable number of 
years, an entire year might be available for travel or 
study. In other words, vacation or study periods 
could be planned or selected so as best to serve the 
iudividuars wants. 

What about the traditional summer session? As 
not all schools are likely to pbscribe to a plan like 
the one which has been proposed, short summer terms 
to meet state-teaoher requirements and the wants of 
those who have been in the habit of taking summer 
courses could still be made available. 

A Critical P«biod 

A real “all-out” program requires full and immedi¬ 
ate cooperation from every man, woman and child. 
Why not start the “twelve-month college year” now, 


even if parents and teachers have to make a monetary 
sacrifice, temporarily? Eventually industry, the state 
and the nation will make the sacrifice unnecessary. 

Alexander Silverman 

TTniversity or Pittsbueoh 

MEAN SEA LEVEL AND SAND MOVEMENT; 

A REPLYi 

SPEOLTiATiVE hypotheses which overlook factual evi¬ 
dence are luxuries which might well be dispensed with 
during the war, particularly where conclusions might 
lead to errors of judgment in military construction, 
A serious case of this nature appeared recently in this 
journal^ and was the less excusable because its writer 
had been informed of the facts. In this article Ley- 
poldt attempted to show that observations by U. S. 
Grant and by the writers relative to seasonal offshore 
shifting of sand in winter and onshore shift in summer 
have been based on erroneous interpretations, and that 
actually the sand is shifted along the shores of bays 
due to changing currents piling up at one end of each 
bay during one season and at the other end during an¬ 
other season. Leypoldt gives the impression that these 
shifts of the sand are well known and that the out- and 
in-movement of sand is nothing but an unwarranted 
assumption. 

These arbitrary statements by Leypoldt will be a 
surprise to every one who has studied the California 
benches either from a scientific or engineering point 
of view. According to Leypoldt, the sand beaches 
should be as wide on the average in summer as in 
Mdnter, but the wide zones should be present at dif¬ 
ferent places. This can be said to be absolutely con¬ 
trary to fact. The writers have made over 50,000 
soundings and observations on tiie width of beaches 
at La Jolla and elsewhere along the California coast 
during the past nine years. Short-interval observa¬ 
tions have been made for the past four years along 
the entire length of the beach south of the Scripps 
Institution of Oceanography at La Jolla and for over 
a year LaPond has measured the depths along the 
three open ocean piers in the San Diego area at fre¬ 
quent intervals. Grant and his students have made 
seasonal measurements of beach profiles at a number 
of places along the coast near Los Angeles. Also the 
Los Angeles County engineers have measured profiles 
off the beaches in Santa Monica Bay at different sea¬ 
sons. The results have been remarkably similar. In 
nearly all cases the sand level has shown a decrease 
along the shore during winter and an increase outside. 
Numerous small beaches in coves of rocky headlands 
are completely washed out during the first winter 
storms and do not return until there has been a long 

1 Oontiibutiong from the Scripps Institution of Oeean- 
ogT^hy, New Series, No. J 55. 

« Harry Leypoldt, Science, 94: 2452, 607-609,1941. 
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poiiod of gmnll waves. In some cases the bcuch is 
removed and rebuilt several times during a season, 
provided there are long calm periods alternating 
between storms. 

On the other hand, there is much evidence of tem¬ 
porary shifting of sand along the benches and there 
are times when cutting at one part of a beach is ac- 
oompuniod by fill along another portion. The records 
obtained from the beach extending south of Scripps 
Institution show cases of this nature and the observa¬ 
tion of currents at the end of the pier show the reason 
for the shift of the sand. However, these lateral shifts 
are on the whole subordinate to the outward and in¬ 
ward movements of the sand as evident from the shoal¬ 
ing and deepening of water recorded several hundred 
feet from shore. 

Leypoldt appears to be disturbed by the idea that 
oscillating wave motions are accompanied by shifting 
of sand both toward the land and toward the sea. The 
study of rip currents^ gave some data in this regard. 
Also the study of the effects of different kinds of 
waves* in relation to the shifting revealed that large 
waves of long period shift sand seaward most effec¬ 
tively, whereas small waves of small amplitude shift 
sand towards the land. 

Leypoldt's hypotheses as to the cause of seasonal 
fluctuation in sea-level heights are as ungrounded as 
are those concerning sand movements. He states, 
“Sea-level heights are functions of rainfall in the 
locality, together with river discharge and other meth¬ 
ods of ground-water return, and water removal for 
rainfall.” Observations from the tide staff at La Jolla 
show that sea level here is usually highest during the 
months of least rainfall, when the Southern California 
rivers are di:y, and when the water has its highest 
salinity. The more plausible explanation of sea-level 
fluctuation is based upon the fluctuations in water 
temperatures.® 

Other statements by Leypoldt, such as “When sea 
level is high along the Paciflo coast of the United 
States it is low along the South American coast, neces¬ 
sitating an interchange of water between the hemi¬ 
spheres,” are made without giving any data whatso¬ 
ever, so that one wonders if they are not also based 
on some of Leypoldt’s hypothetical hunches. It is to 
be hoped that in the future Mr. Leypoldt will make 
some attempt to investigate the facts before be lets 
these wild ideas loose on the sdentifle public. 

FftAKCis P. Shepajid 

UNiYjtRsiTY or Illinois 

Eitoewb C. LaFokd 

Scripps iNSTmmoN of Oceanoarapht 

8 F. P. Shepard, K. 0. Emery and E. C. LaFond, Jo«r* 
Qeol, 49: 337-369, 1941. 

^ E. C, LaFond, Proc. eth Pacific Science Congreee, 11: 
795-709, 1039. 

0. LaFond, Jour, Marine Beeeareh, 2: 1, 17-22, 

1939. 


ON TOAD AND FftOG ABUNDANCE AFTER 
HEAVY RAINFALL^ 

' Gitnteb^s observation on the exceptional abundance 
of young toads after a season of very heavy rain in 
southern Texas® prompts me to record my observations 
on the same type of phenomenon in Oklahoma during 
the same year. A total of 29.02 inches of rain was 
recorded at Norman, Oklahoma, during the first half 
of 1941, of which 25.22 inches came between April 1 
and June 30. There were 12.02 inches in June alone. 
Comparable amounts were recorded in many other 
parts of the state. The extensive flooding formed 
temporary pools which did not completely evaporate 
in some regions till mid-sunHner, From early in April 
till near the end of June, extensive choruses of Am¬ 
phibian voices could be heard almost any night and 
often during the day immediately after a rain. There 
was a greater opportunity for all forms to breed than 
bad occurred here for many years. 

The various species reacted differently, however. 
The flooding produced many more young than usual 
of: (1) Bufo cognatus Say—literally millions 
emerged from pools from early May to early June; 

(2) Peeudacria etreckeri Wright and Wright; (3) 
Pseudacris clarkii Baird—choruses were so heavy as 
to be deafening at times, hundreds of thousands of 
young emerged; (4) Microhyla olivacea (Hallowell); 
(5) ScaphiopuB bombifrons Cope; (6) S. hurierti 
Strecker; and (7) Eana sphenocephala (Cope). I 
could find no evidence that the successful reproduction 
of the following had been materially increased: (1) 
Bufo a. americanuB; (2) B, w, woodhousii Qirard; 

(3) Acrig crepitans Baird; (4) Hyla v, versicolor Le 
Conte; and (5) Eana cateabeiana Shaw. All the 
above pertains to the region of Norman, Cleveland 
Comty, 

In southeastern Oklahoma, neither B, a. aviericanue, 
B. w. fowleri, Eana clamitana Latrellle, E. catesbeiona 
nor E, a, areolata Baird and Qirard reproduced sne- 
cesdfuUy in exceptionally great numbers, but Pseud- 
aeris triseriata (Wied), Microhyla olivacea and Romu 
sphenocephala did so. 

It should be recorded also that autoists traveling 
U. 8. Highway 66 between Oklahoma City and central 
New Mexico reported “thousands of young toads” 
on the road at night in June. Many similar reports 
from southwestern Oklahoma lead me to believe that 
B. compaotilis was very productive, since this is the 
toad in that region most likdy to frequent roadways 
in numbers. 

The differential reactions of these groups of species 
is in complete accord with the view tiiat some species 
are specifically adjusted to a grassland faabi^t in 
their breeding acti^ties^ whereas others are uot. For 

t OoatiibutLon from 4he S(oo3ogleal Lsboratofy ctf 
Uiflverstty of 
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a foUar expression of these ideas see the following 
papers by the anthor.» Abthds N. Bbaqo 

UKIVXSBITT 07 OKLAHOUA 

CALENDAR REFORM AND THE NATIONAL 
ACADEMY OF SCIENCES 
Makt peraona think that our present calendar has 
certain defects which could easily be romediod. The 
chief ones are (1) that a particular day of the month 
occurs in successive years on a different day of the 
week, making necessary a wholly new calendar each 
yoar^ and (2) that the length of the mouths is not 
uniform but varies from 28 to 31 days. These two 
defects make the arrangeqicnt of schedules for indus¬ 
try and education diMcult and temporary only. 

Defect (1) could be remedied in a very simple way. 
The solar year, os recognized in our present calcndoTi 
consists of 305 days^ or in leap years of 366 days. 
Neither period is divisible exactly into 7-day weeks. 
Fifty-two 7-day weeks make 364 days. If the 365th 
day is not included in one of these 52 weeks^ but is 
considered an extra Saturday, or simply a Year day, 
a holiday, the new year will begin on Sunday always. 
The 366ih day of leap years can be used in a similar 
way as an extra Saturday, or Leap year day, a holiday 
in the iniddle of the year, without disturbing the oc¬ 
currence of a particular day of the month always on 
the same day of the week. 

Two different proposals for calendar reform which 
have been widely discussed in recent years remedy 
defect (1) in this same simple and sensible way. But 
they differ in the way they deal with defect (2), 

A proposed 13-month calendar would have each 
month consist of exactly 4 weeks. An objection which 
has proved fatal to this proposal in popular esteem is 
that the year would not be divisible by months into 
quarters and the familiar twelve months would have to 
be abandoned. 

A less radical proposal is known as the World 
Calendar of twelve months and four equal quarters. 
This retains the familiar month names but adjusts 
their lengths so as to make them as nearly equal as 
possible. Each quarter begins on Sunday and ends 
oii Saturday, It contains 91 days. There are 30 days 
in each month except the first month of the quarter, 
wWch by reason of having a fifth (the initial) Sunday 
has 31 days. The number of week days is the same in 
every month, 26* 


From a wish to ascertain the opinion of a body of 
eminent scientists upon the dcsmibility and practi¬ 
cability of the proposed World Cadendar, an informal 
post-card questionnaire was recently sent to each 
member of the National Academy of Sciences. Re¬ 
plies were received from 168 members, more than half 
of the entire membership. 

One question was worded, '‘^Do you consider the 
adoption of a revised World Calendar of 12 months 
and equal quarters, as outlined by the World Calendar 
Association, fo be desirable The answers were 
"Fss" 128 (76 per cent.), “No " 17 (10 per cent), 
^^Undecidedj" 23 (14 per cent.). 

Another question was worded, Would you consider 
it practicable for the United States to begin the use 
of such a calendar on January 1945 [which will be 
a Sunday in our present calendar] in collaboration 
with other governmentsf^^ 

The answers of the 128 who favor the World Calen¬ 
der were 74 (58 per cent.), unless the 

war ends soon enough, 54 ( 42 per cent.). 

There can accordingly be no doubt about what 
would happen in calendar refonn, if the scientists had 
their way. 

W. E. Castt^k 

Berexlky, Calif. 

FISHERIES LITERATURE FOR CHINA 

An official of the Ciiincse Government with its 
capital now at Chungking has asked that there be 
secured for him whatever fisheries literature is avail¬ 
able in order that some start may be made on the 
rehabilitation of Chinese fisheries after the war. 

Such assistance will be a practical and direct way 
of showing our sympathy with the Chinese, It speaks 
volumes for their courage and confidence that such 
preparations should be under way. 

He would be more than glad to receive any form of 
fisheries literature whether it deals with life history, 
systematicB or technology which any reader of this 
notice may be able to spare for transmittal at such 
time as communications are re-established. 

These should be sent to School of Fisheries, Uni¬ 
versity of Washington, Seattle, Washington, and 
marked plainly as intended for Ti Chow, Chungking. 

W. F. Thompson, 
Director 


SPECIAL CORRESPONDENCE 


ANALYSIS OF POST.WAK PROBLEMS AND 
PROCBDURBS 

Afxbr vinning tha first World War*, the Allies lost 
the peaoe because o£ tiie mabiUty o£ atateemen and 

MmeA Nat,, fit S2A1940; Amer. >fUL N«e., 24: 809- 
2)(8,1040; MUiltor, 4i % 1040; TwUm Nom, 


public opinion to understand the dependence of 
national security on world order and the dependence 
of world order upon truly workable international rela¬ 
tions. Aesunung the defeat of Hitlerism, how may 

19:10,1941; OrmU Biui* Kat , 8: 100,1941; and Turtw 
Ne««, 20:12,1942. 
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the mistakes of the last twenty-two years be avoided 
by the victorious nations? Many groups both in and 
out of government circles are working on aspects of 
this problem. 

Because of the importance of science and specialized 
learning for problems of post-war adjustment and 
the need for representatives of the various disciplines 
better to understand each otlmr, the American Acad¬ 
emy of Arts and Sciences is devoting its regular 
monthly meetings, November through May, to the 
subject of ^‘Analysis of Post-War Problems and Pro¬ 
cedures.*’ The meetings are held at the Boston house 
of the academy under the chairmanship of its presi¬ 
dent, Harlow Shapley. The academy has approxi¬ 
mately 800 members elected from a wide variety of 
professional fields. It especially represents compe¬ 
tences in the natural and social sciences and in engi¬ 
neering and affairs. 

Alfred North Whitehead, professor emeritus of 
philosophy, Harvard University, opened the series in 
November with a paper entitled, ^^Statesmanship and 
Specialized Learning.” 

The meeting on December 10th was concerned with 
problems of communication and transportation in a 
post-war world. Igor I. Sikorsky, engineering man¬ 
ager of United Aircraft Manufacturing Corporation, 
spoke on *‘The Air Transportation of the Future,” 
Walter S. Lemmon, president of the World Wide 
Broadcasting Foundation, spoke on ^^Radio as a New 
Force in the Post-War World.” A forum on Decem¬ 
ber 15th followed this meeting and was led by Douglas 
H. Schneider, program manager of Station WRUL, 
and Joseph S. Newell, professor of aeronautical struc¬ 
tural engineering at the Massachusetts Institute of 
Technology. 

The meeting on January 14th was addressed by 
Zechariah Chafee, Jr., I^angdell professor of law at 
Harvard University, on the subject of ‘^International 
Utopias.” 

The February meeting will be in the hands of geog¬ 
raphers, Professor Clarence Jones, of Clark Univer¬ 
sity, will consider the economic geography of Latin 
America in relation to the war and to post-war prob¬ 
lems, and Professor Samuel Van Valkenburg, also of 
the Clark geography department, will discuss the sig- 
niflc/ance of the Netherlands East Indies in the present 
conflict. 

At the March meeting anthropologists and social 
psychologists will consider ways in which these sci¬ 
ences may be of help in implementing the ideals of 
post-war democracy. 

Hudson Hoaguand^ 
Mecording Secretary 

Ambwcan Academy op Abts and Soiencbb 


TH£ JAMES RIVER DRAINAGE AREA 

There is now being compiled, under the chairman¬ 
ship of Dr. Marcellus H. Stow, professor of geology 
at Washington and Leo University and president-elect 
of the Virginia Academy of Science, a monograph on 
the James River drainage area. The river, of so much 
romantic appeal, thus forms the unifying feature 
around which will be correlated an imposing body of 
scientific, sociological and historical research. Of Vir¬ 
ginia’s 100 counties, forty-two are cither wholly or in 
part within the James River drainage basin. All 
branches of science are represented within the area 
and most of the universities, colleges and research in¬ 
stitutions of the state are there located. 

Dr. Stow will write the editorial preface of the 
monograph, to be called “The James River—Past, 
Present, Future,” and will also cooperate with Joseph 

K. Roberts, professor of geology at the University of 
Virginia, and E. C. H. La miners, assistant professor 
of geology at Washington and Lee, in preparing the 
chapter on “Geology.” Other chapters and those who 
have accepted invitations to write them are as follows: 
“The James River Region as a Thoroughfare before 
the Coming of White Men,” Austin H. Clark, curator 
of echinoderms, Smithsonian Institution; “Develop¬ 
ment of Transportation in the James River Area,” 

L. S. Evans, assistant to vice-president, Chesapeake 
and Ohio Railway, and John J. Forrer, maintenance 
engineer, Virginia Department of Highways; “Recre¬ 
ation in the James River Region,” Robert F. Nelson, 
public relations counsel, Virginia State Chamber of 
Commerce; “Agriculture,” A. W. Drinkard, Jr., direc¬ 
tor, Virginia Agricultural Experiment Station; 
“Astronomy, Mathematics, Physics,” T, McN. Simp¬ 
son, dean of Rondolph-Macon College; “Botany,” 
Ivey F. Ijowis, dean of the University of Virginia; 
“Entomology,” G. T. French, entomologist, Virginia 
Department of Agriculture; “Fish and Marine Inver¬ 
tebrates,” Donald Davis, professor of biology, College 
of William and Mary, C. L. Newcombe, professor of 
biology, College of William and Mary, and Theodore 
Feamow, wildlife technician, U. S. Forest Service; 
“Reptiles and Amphibians,” Paul Burch, professor of 
biology, Radford State Teachers College, and Robert 
P. Carroll, associate professor of biology, Virginia 
Military Institute; “Birds,” James J. Murray, Lex¬ 
ington; “Mammals,’^ Talbott E. Clarke, wildlife tech¬ 
nician, U. S. Forest Service; “Inorganic Chemistry,” 
William G. Guy, professor of chemistry, College of 
WilHain and Mary; “Education and Psychology,” 
Dabney S. Lancaster, state superintendent of public 
instruction; “Engineering,” Carter Hanes, associate 
professor of engineering, Virginia Military Institute; 
“Forestry,” Chapin Jones, professor of forestry, Uni- 
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versity of Virgitiia; "Modical Bcienees,” H, J. Soionee by the fall of 1942. Obviously it will be an 
Warthen, Richmond; *^Industry in the James River incomplete work, but it should call attention to needed 
Area/’ L. S. Evans, assistant to vice-president, Chesa- fields of investigation in the region and thereby serve 
peake and Ohio Railway; and ^^Conservation of as a stimulus for a serious long-term statewide under- 
Natural Resources/* Henry B. Word, emeritus pro- tahing to which scientists and others of various inter- 
fessor of zoology, University of Illinois. The chapter ests can contribute. It might also prove to be an 
on ^'Organic Chemistry'* has not yet been assigned. example of what might be done elsewhere. 

The monograph, to be approximately 600 pages, is Sidney S. Negus 

expected to be published by the Virginia Academy of Medical Collkok op Vieqinia 

SCIENTIFIC BOOKS 

BOOKS ON GEOLOGY published respectively seven and four years ago. As 

New Editions of Standaud Texts they now stand they are even better suited than before 


Outlinea of Physical Geology. By Chester R. Long- 
well, Adolph Knopf and Richard F. Flint. 
Bceond edition. 381 + ix pages. 281 figs. + frontis¬ 
piece. John Wiley and Sons. 1941. $2.75. 

Outlinea of Historical Geology. By Charles Bchu- 
ohert and Caul 0. Dunbar. Fourth edition. 291 + 
ix pages. 176 figs., 6 plates + frontispiece. John 
Wiley and Sons. 1941. $2.50. 

Outlines of Geology. By Longwell, Knopf, Flint, 
ScHUCHERT and Dunbar. Second edition. A com¬ 
bination of the two preceding books, bound into a 
single volume. John Wiley and Sons. 1941. $4,00. 
Introduction to Geology. By E. B. Branson and 
W, A. Tarr. Second edition. 482+ ix pages. 447 
figs. McGraw-Hill Book Company. 1941. $3.75. 
Introduction to Physical Geology. By William J. 
Miller. Fourth edition. 465 + xi pages. 397 figs, + 
frontispiece. D. Van Nostrand Company. 1941. 
$3,25. 

Field Geology. By Fredkwo H. Laheb. Fourth edi¬ 
tion. 851 + xxxii pages. 689 figs., 1 plate. Mc¬ 
Graw-Hill Book Company, 1941, $5.00. 

Hebe is abundant evidence of the vitality of geo¬ 
logical science and the eagerness of textbook writers 
in this field to provide the student and field worker 
with the beat possible tools for their work. AilVances 
in method and doctrine, chiefly the result of emphasis 
upon quantitative as contrasted with qualitative 
analysis of geological problems, have been numerous 
in the lost few years and many of the repercuBsi«)n8 
of this progress are reflected in these new editions of 
standard treatises. Improveid pedagogical techniques 
are also apparent, as well as a considerable improve¬ 
ment in illustrative material, involving both the fre¬ 
quent use of aerial photographs and more skilful 
drafting of bloek diagrams and other line drawings. 

The **0utline8** of physical and historical geology, 
by the Tale geologists and paleontologists, contain 
changes from the preceding editions 


to meet the needs of the interested layman who wants 
an introduction to earth science without formal in¬ 
struction, and at the same time they will serve even 
more satisfactorily as textbooks for elementary 
couroes on the college level. The number of technical 
terms has been reduced to what i.s now in all prob¬ 
ability the irreducible minimum. Considerable atten¬ 
tion is paid to the numerous practical aspects of geol- 
ogy, including its application in engineering projects 
such as dams, aqueducts and tunnels. In presenting 
the history of the earth and its inhabitants, eras rather 
than periods are used as the units for treatment, and 
the record of changes in the physical features of the 
earth is presented in its entirety before the pageant 
of life is considered. 

The ‘‘Branson and Tarr** has similarly been stream¬ 
lined by simplification of treatment and terms so that 
the new edition is even more suitable than the old 
for instruction of students who do not plan to become 
geologists, while at the sa?ne time it will serve admir¬ 
ably as the basis for the first steps in the training of 
professional workers in the field of earth science. 
Iinprovements in the illustrations are especially not¬ 
able, both because of additions and substitutions and 
as a result of better paper and printing. 

In comparison with the earlier third edition of 
Miller’s textbook, the fourth edition, now in hand, 
embodies numerous minor changes, but the general 
style and method of treatment remain the same. 
Many improvements in the illustrations are apparent 
and the statistical material pertaining to economic 
geology has been brought up to date. 

The new edition of Lahee’s widely used manual, 
when compared with the earlier edition published in 
1931, provides a very accurate measure of the progress 
of g^logy during the decade. New material on such 
subjects as mass movements, varves, lensing strata, 
permeability of sedimentary rocks, petrofabrios, eleo- 
triekl hogging, subsurface correlation by radioaetivity 
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aiid airplane mapping, reflects the results of intensive 
research in fleld and laboratory and the increased use 
of various geophysical methods for geologic explora¬ 
tion, The wealth of excellent diagrams and photo¬ 
graphs, the systematic organization of the text, and 
the concise, lucid style make this book an unusually 
valuable tool for the professional geologist as well 
08 a very effective text for the student. 

Earth Sciences. By J. Harlen Bretz. 260 + x pages. 

129 figures. John Wiley and Sons. 1940. $1.75. 

This compact book is one of a series edited by Dr. 
Gerald Wendt comprising material for a survey course 
for college students covering the natural sciences. Its 
author is professor of geology in the University of 
Chicago, where he has had an unusual opportunity 
to experiment along the lines of presenting science as 
an integral part of a liberal education rather than 
mei’ely as preparation for a professional career. Its 
subject-matter is that of the three closely related fields 
of meteorology, oceanography and geology, the sci¬ 
ences that deal with the various natural elements in 
our physical environment. 

Dr. Bretz has selected Jiis topics and discussed them 
with his readers with rare skill, successfully avoiding 
a superficial smattering of descriptive knowledge on 
the one hand and a merely verbal lightening of the 
burden of technicalities on tlio ether. The chatty in¬ 
formality of his style makes “ea.sy reading.” The 
well-phrased and often sharply pointed questions, 
sifted throughout the pages as footnotes or in the 
body of the text, must stimulate even sluggish minds 
and are well designed to keep the reader intellectually 
alert. Most important of all, however, is the artistry 
with which he lays the groundwork for an apprecia¬ 
tion of the method of scientific approach and of its 
trustworthiness. 

Outlines of Structural Geology. By E. Sherbon 

Hills. 172 + x pages. 305 figures, 4 plates. 

Nordeman Publishing Company. New York. 1940. 

$2.25. 

The concisely written text and expertly selected 
diagrams of this slender volume combine to make it a 
most valuable tool for both the student of structural 
geology and the well-trained worker in this field. 
The numerous definitions of terms and the rather full 
synonymy are especially helpful because of the vari¬ 
ous usages regarding nomenclature in the description 
of many types of geologic structure. Many a geologist 
will value it as a reference work to be kept close at 
hand while compiling reports and preparing papers 
for publication. 

Dr. Hills is lecturer in geology in the University 
of Melbourne. He has read widely end draws his 


illustrations from North American geology as often 
as from that of Europe. He makes good use of many 
geophysical data available from research in high- 
pressure laboratories in the United States as late as 
1939. The handicap resulting from the geographical 
remoteness of Australia has been completely over¬ 
come. 

Beginning with a survey of primary structures of 
sedimentary rocks and non-diastrophic deformation, 
Dr. Hills proceeds with a consideration of the 
mechanical principles of rock deformation. The next 
chapter deals with the major structural features of 
the earth’s crust and then come chapters on folds and 
faults. Finally, after a survey of the stnictures of 
igneous rocks in which the work of Cloos and his 
collaborators is stressed, there is a brief but inclusive 
chapter on petrofabric analysis. 

Geology of Coal. By Otto Stutzek. Translated and 
revised by Adolph C. Noe. 461 xiii pages. 198 
figures. University of Chicago Press. 1940. $5.00. 
This is much more than a mere rendering into En¬ 
glish of a classic monograph in German. Dr. 
StutzcFs “Kohle,” published in 1914, served as the 
nucleus of tlie material translated by Professor No6, 
but considerable portions of the book are translations 
of texts supplied subsequently by Dr. Stutzer or of 
material published more recently by him. To this is 
added a modicum of original matter based on Pro¬ 
fessor No 6’8 own studies under the auspices of the 
geological surveys of Illinois and Kentucky and as 
geologist of the Allen and Garcia Commisaion to 
Soviet Russia, os well as his research as professor of 
paleobotany at the University of Chicago. In the 
jireparation of the book for publication after Pro¬ 
fessor No 6’8 death, Dr. Gilbert H. Cady, of the Illi¬ 
nois Geological Survey, rendered valuable service. 

The book deals extensively with the nature of coal, 
its mode of formation, its peculiarities of variation, 
the thickness and extent of coal beds, the nature of 
the associated rocks, the character of irregularities of 
various sorts that affect the ease of recovery of coal 
in mining operations, the methods of study by meaiiB 
of thin sections and chemical analysis, and the floras 
associated with coal of various localities and ages. 
It includes little data pertaining to statistios of coal 
resources, production or reserves. 

Students in university courses dealing with the 
geology of fuels will find this a most helpful text. 
Geologists, mining engineers and other persons con¬ 
cerned with the coal industry will gain much valuable 
information from it and will find its extensive bibliog¬ 
raphies particularly nseful. 

Kibtlxt F. Mathes 

EaBVASD UNlVaRSITY 
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MOLECULAR SPECTRA 

The Identification of Molecular Spectra, By R. W. B. 

Pearse and A, G. Gatdok. 221 + viii pp., 8 plates. 

New York: John Wiley and Sons, Inc. 1941. $8.00. 

The essential features of this book are (1) a ^Table 
of Persistent Band Heads” arranged in order of wave¬ 
length, ( 2 ) a compilation entitled ^^Individual Band 
Systems” containing rather complete lists of band 
heads arranged according to molecules. In addition 
there are very helpful brief discussions on the purpose 
and method of use of the tables and on the spectro¬ 
scopic sources from which band spectra are obtained. 
There are a useful appendix and an excellent set of 
plates showing reproductions of important band 
spectra. The book fills an important gap for research 
workers in the Add of molecular spectra, who hitherto 
have had no systematic guide for tiie rapid identifica¬ 
tion of known bunds. It may also help to make pos¬ 
sible the use of band spectra in spectrochemical 
analysis. 

The tables cover the range 12,000-10,000. The at¬ 
tempt has been made to include all diatomic spectra 
and some of the simpler polyatomic spectra, but 
spectra of solutions, liquids and solids are excluded. 
In the Table of Persistent Heads, bands “of particu¬ 
larly frequent occurrence as impurities” are marked 
with asterisks. Here one inight disagree somewhat 
with the assignment of asterisks, and also with the 
choice of spectra included in and excluded from the 
table. The strong short wave-length SOj absorption 
bands near >^ 2 , 200 , which are not included, ought to 
be included and with an asterisk; the writer knows of 
at least three instances where these bands have turned 
up very deceptively as ini purities, in the absorption 
spectra of such diverse substances us ICl, HF and 
AgBr. However, the table as it stands will be exceed¬ 
ingly useful in identifying bands, particularly since 
it gives an indication of the probable intensity of 
occurrence of each band in each of a variety of dif¬ 
ferent types of sources. 

The section on “Individual Band Systems,” which 
forms the heart of the volume, gives a very helpful 


survey of the spectra of e.ach molecule listed. Selected 
references are given, not necessarily to the latest work, 
but particularly to articles containing reproductions. 
Methods of excitation, and classification of the elec¬ 
tronic states involved, when known, are also given. 
No attempt is made to give data or references on 
rotational structures of bands. Multiple band heads, 
when present, are, however, usually listed. For most 
iriolecules, all known bands are listed; for some, only 
the strongest bands; in a few cases, notably the halo¬ 
gens, where the number of bauds is large, tbe list is 
omitted. A rather casual sampling indicates that 
there are a number of omissions in the diatomic list. 
Thus, four systems of Agl and AgBr bands^ and one 
system of CuCl bands^ are unmentioned, though cer¬ 
tain SH^ bands published slightly later^ in tbe same 
journal are included. (Some references up to 1940 
are included.) The red systera of Br^ is not men¬ 
tioned, although the reference in which it was pub¬ 
lished* is given. Tbe occurrence of BiCl bands in 
emission,*^ and the latest work on the ?^2314 Cj band, 
with a photograph, are also overlooked.® Deuteride 
spectra are entirely omitted. On the other hand, a 
number of spectra wliieh have not yet appeared in 
other compilations are listed. The Herzberg bands of 
O 2 and the Finkelnburg-Steiner bands (probably O 4 ) 
are described as a single system. Continuous spectra, 
although mentioned in some cases (e.g,, HgO and Clj 
absorption) are usually (e.g., emission, F^, HCl, 
ICl and BrCl absorption) omitted. Tbe coverage of 
triatomic spectra, while not intended to be complete, 
is good. The selection of polyatomic spectra presented 
seems somewhat arbitrary. 

Thus while one can not rely on these tables for 
completeness, they will be exceedingly useful, both for 
the identification of unknown bands and as a survey 
which will be stimulating for further research. The 
general plan and arrangement, and the text in general, 
arc excellent. The typography and appearance of the 
book are very attractive. 

Robert S. Mulliken 

Univeesitt or Chicago 
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DEFENSE WORK OF THE CARNEGIE 
INSTITUTION OF WASHINGTON' 

In accordance with authorisation from thft trustees, 
the services of staff members and the use of laboratory 
facilities of the Institution have been made available 
to the government. In some cases staff members have 
been given leave of absence in order to enter the rolls 

1 From the Report of the President of the Carnegie 
Instltutlcm, t>r. Vannevar Bush. 


of governmental organizations; in others, their services 
have been made available while they rcmaimMi on sal¬ 
ary with the Institution, working either in our own or 
in governmental laboratories. At the present time 

tPhya, Mev., 65. 636» 1113. 1939. 
a Zhid., 64, 497,1938. 
a ibid., 55, 894,1939. 

♦ Ibid., 38,1179,1931, 
a Ibid*, 37,1710,1981. 

•lb«.,56, 769,1939. 
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eleven staf¥ mom here are thus on leave, twenty others 
are giving: full time to defense research in our own 
laboratories, and over forty more are devoting part 
time in connection with various advisory committees, 
as consultants to the Army and Navy, and in similar 
capacities. Much of the work in our own labora¬ 
tories is carried on under contract with governmental 
agencies, the Institution being reimbursed for its 
added expenses in carrying out the work, but not for 
tlie regular expenses of the laboratory, the overhead 
or the salaries of scientists on the staff. This has 
allowed a greater expansion of the work than would 
have been possible had the Institution made the entire 
contribution. The heaviest burden has fallen on the 
Department of Terrestrial Magnetism, where nearly 
all the research is now on governmental problems, and 
the number of men in that laboratory in all categories 
has been more than doubled in order to carry it on. 
The Geophysical Laboratory, the Mount Wilson Ob¬ 
servatory and the Nutrition Laboratory also have im¬ 
portant efforts under way. The amount of the gov¬ 
ernment funds made available for the added expenses 
of those programs has now reached nearly two thirds 
of the normal budget of the Institution. 

This type of work is now being done in scientific 
laboratories all over the country; it was concentrated 
at first, of necessity, in some of the larger institutions, 
but gradually it is reaching out to others. The whole 
program is being enlarged to meet increased needs, 
especially in the field of medical research. 

In order that the combined effort may be properly 
integrated, the President of the United States has, by 
Executive Order, created the Office of Scientific Re¬ 
search and Development as a part of tlie Office for 
Emergency Management, and has given this Office the 
task of coordinating all defense research, and, through 
its subordinate bodies, of supplementing the research 
of the Army and Navy in the development of instru¬ 
mentalities of warfare and in medical research con¬ 
nected with defense. The president of the Institution 


Tul. 9 $, No. 

is director of this office, and many staff members are 
members of its organisation. Its main offices are 
located in the Administration Building of the Insti¬ 
tution, under an arrangement whereby space, fur¬ 
nished at first to the government at nominal cost, is 
now made available for government purposes without 
charge. The chairman of the National Defense Re? 
search Committee, which is a part of the office, is now 
President James B. Conant, of Harvard University, 
and the chairman of its Committee on Medical Re¬ 
search is Dr. A. Newton Richards, of the University 
of Pennsylvania. The office has close relations with 
aH governmental agencies and private organizationB 
concerned with defense research. It has especially 
close relations with the National Academy of Sciences, 
which is the advisory body to all governmental agen¬ 
cies on their soientifio programs, and of which our 
fellow trustee, Dr. Frank B. Jewett, is president; and 
with the National Research Council, with which many 
of our staff ore associated, the important Medical 
Division being headed by Dr. Lewis H. Weed, of the 
Board of Trustees. 

Many of the dislocations and stresses produced by 
the emergency are not pleasant. There is, however, 
one decidedly pleasant aspect of the matter. Owing 
to the close connection of the Institution with the 
defense research effort there is a continual succession 
of visits to the headquarters of the Institution from 
the outstanding scientists of the country, from mem¬ 
bers of our own staff from a distance, and from the 
many trustees of the Institution who are concenuMl 
with various aspects of the defense problem. When 
the emergency is over the scientists of the country will 
be better acquainted with one another, and they will 
also be better acquainted with the Institution. This 
should certainly be of a real benefit when our full 
normal program again occupies our laboratories, and 
when our aid and collaboration again become fully 
extended to those in other institutions whose research 
is closely allied to our own. 
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A BASIC MECHANISM IN THE BIOLOGICAL 
EFFECTS OP TEMPERATURE, PRES¬ 
SURE AND NARCOTICS 

An important property of isolated proteins and 
enzymes, heretofore not adequately recognized in 
studies on living systems, is that of reversible dena- 
turation. Active native trypsin has been shown to 
exist in equilibrium with an inactive, denatured form.^ 
The equilibrium may be influenced in diverse ways, 
e.g., temperature, acid, alkali, alcohol Evidence tha4: 

^ M. L. Anson and A. E. Mirsky, Voter, Physiol. 
17 ^ 898 , 1984 . 


such a reversible dehaturation (RD) might be of 
major importance in eontrolling the intensity of bao^ 
teriol luminescence led us to undertake a re-evaloa* 
tioii of certain factors—temperature, pressure and 
narcotics—in biological systems. 

For this problem the luminescence of bacteria ie 
ideally suited. Under given conditions, the intensity 
of luminecsence is proportional to the reaction velo^ 
ity of the light-emittiSag enzyme, luciferase. LuiSi-^ 
nescenoe thus provides a unique and instshtsnet^ 
incisure of dnzjnne action ivithin living eali 
The 0$ tempezidTare^ o^ 
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ItoxrcTAEir 104^ 


intensity of two tmrdated Bpeoiee of bacteria is shown 
in Pig. 1. Photobaeterium phos^oreum is a marine, 



OCORECS COmCR^DC 

Fio. 1. The relation between temperature and lumines¬ 
cence intensity in suspenaions of two, unrelated species 
of luminous bacteria, Photohacieriuin pkosphoreum, 
(heavy line) and Vibrio pkosphoresoens (lighter line). 
The linos represent smoothed curves through a multitude 
of experimental points. The effects of moderately inhibi¬ 
tory concentrations of sulfanilamide are represented by 
the dotted lines. The solid points indicate the reversibil¬ 
ity of heat diminution of luminescence intensity of P. 
pkosphoreum when a normal suspenson Is quickly warmed 
to 34® C,, cooled at once to 16® and then to 7® C. 

psychrophilio coccus^ while Vibrio phosphorescena is 
a freah-watcr, mesophilic vibrio. The essential simi¬ 
larity between the curves is quite apparent. The 
important difference is that each species has its own 
particular position on the temperature scale, with 
optimum temperatures of approximately 20° and 
30°, respectively. These data clearly indicate that 
any factor whose influence on luminescence is affected 
by temperature, whether a chemical factor such os 
sulfanilamide (see Fig. 1)* or a physical agent (see 
below), must be eonsiderefl in relation to the tempera¬ 
ture characteristics of the particular species involved. 
Only in this way con one expect to obtain comparable 
results, whatever the species, or its particular range 
of temperature. 

In regard to the temperature-^intensity corves, the 
basic observation is that the decline in intensity above 
the optimum is almost entirely reversible on cooling, 
provided the high temperature is not maintained too 
tong. This reversibility, previously unreported except 
for temperatures below the optimum, shows that 
neither a thermal destruction of the enzyme nor a 
killing of the cells is responsible for the decrease in 
luminemence intensity. The reversible reaction, how¬ 
ever, does have a high temperature ooeffloient. The 
tL Vf^e of kbout €5,000 calories approaches the 67,- 

* The ivlfauUamlde studies have been aided, in part, 
by a gvaat to one of us (P* fi. J-) irom Ihe Penrose Pond 

the A^toan I^toscfi^ 


600 calories reported by Anson and Mirsky^ for the 
heat of reaction in the equilibrium between active 
native and inactive denatured trypsin. Other pro¬ 
tein denaturations possessing temperature character¬ 
istics of the same order have been considered in rela¬ 
tion to the theory of absolute reaction rates by Eyring 
and Steam.* These facts strongly suggest that the 
decrease in luminescenee intensity at higher tempera¬ 
ture is caused by a reversible denaturation of the 
enzyme, in this instance, luciferase (Harvey).®** 

The real key to an understanding of the intensity- 
temperature relation derives from the observation 
that hydrostatic pressure inhibits the reversible de- 
natnration and thereby prevents the decrease in 
luminescence intensity which, at atmospheric pres¬ 
sure, occurs at high temperatures (Fig. 2). 



Fig. 2. The relation between temperature and lumines¬ 
cence at atmospheric and 476 atmospheres pressure. The 
extrapolated broken line shows luminescence when cor¬ 
rected for the reversible denaturation. 

On the basis of these results, the control of lomi- 
nescenoe may be diagrammed as follows: 



wherein native luciferase, A^, becomes excited to A^* 
in 4in oxidative reaction, and then emits light in a 
reaction independent of temperature. The oxidative 

sH. 3Byriiig and A. E. Steam, Chem* JK&o., 24: 263, 
1239. 

a E. N* Harvey, l!rg. d. Snapmfora,, 4: 366,1936. 

N. Harvey, See. Sioohm., 10: 631, 1941. 
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reaction (I) has an energy of activation of about 17,- 
000 calorics. The amount of active, native luciferase, 
however, depends on the equilibrium (II) between 
the native and denatured forms. This equilibrium, 
the reversible denaturation, has a heat of reaction of 
about 55,000 calories. Thus, at any temperature the 
actual light intensity is the net result of two simul¬ 
taneous reactions: (I), the primary enzyme reaction, 
leading to light emission, and (II), an equilibrium 
governing the amount of active enzyme. At tem¬ 
peratures low with respect to the optimum, (I) pre¬ 
dominates and (II) is negligible. At the relatively 
high temperatures, (II) predominates. At either 
extremity, the temperature-intensity curve (Fig. 2) 
is i^ructieally a straight line. At the optimum, (I) 
and (II) balance. 

The action of pressure throughout all of the tem¬ 
perature range (Fig. 2) may be readily interpreted 
in terms of the foregoing scheme. Pressure is known 
to retard any reaction involving an increase in volume, 
such os that of a molecule iu going from the normal 
to an activated state, or as in the process of denatura- 
tion, from the initial to the final state.® On this basis 
the pressure effects become understandable and can 
be related to physical chemistry. At the lower tem¬ 
peratures (Fig. 1, below 9° for P. phosphoreum, and 
below 19® for V. phosphorescens) pressure reduces 
the light intensity by slowing the primary enzyme 
reaction (I) that leads to luminescence. This pres¬ 
sure effect, of course, is assumed to be on the process 
of activation, not on that of excitation directly. At 
temperatures above the optimum, where the reversible 
denaturation predominates in controlling lumines¬ 
cence, the effect of pressure is to increase luminescence 
by shifting the equilibrium (II) to the left, thereby 
increasing the amount of active enzyme. At the 
optimum temperature, pressure affects (I) and (II) 
to approximately the same extent, with the result that 
very little change in luminescence intensity is ob¬ 
served. It can be shown that each of these effects of 
pressure conforms to the Glasstone-Laidler-Eyring* 
theory of absolute reaction rates sufficiently to per¬ 
mit the calculation of the temperature intensity rela¬ 
tion at any pressure. This fact, in itself, constitutes 
the strongest evidence that these intracellular reac¬ 
tions obey the same laws that govern the reaction 
velocity in chemical reactions generally, and it leaves 
little doubt as to the correctness of the interpretations 
and assumptions involved. 

The recognition of a reversible thermal denatura¬ 
tion os a major factor in the temperature-velocity 
relation raises several points of interest. Thus, the 
temperature setting of the two species of bacteria 

5 Glaastoixe, Laidler and Eyrmg, * * The Theory of Abso¬ 
lute Bcaction Rates. ’' New York: McGraw-Hill, 1941. 


may be accounted for, both in regard to the different 
optimum temperatures and the general form of the 
curves. Such differences would merely indicate that 
the RD reaction becomes appreciable in each species 
at a different critical temperature; higher for some, 
lower for others. Basically, such specific differences, 
it would seem, must be genetic; but in a given organ¬ 
ism, any factor which would influence the Rl) reaction 
or equilibrium would tend to shift the optimum tem¬ 
perature, as well as to affect the absolute intensity 
and the temperature coefficient. There are numerous 
biological phenomena which might be considered from 
this point of view. 

In the majority of biological reactions the rate or 
intensity of a given process agrees with the Arrhenius 
relation for the velocity of a chemical reaction over a 
limited but clearly recognizable range of tempera¬ 
tures. With some justification this agreement has 
been interpreted ns evidence that the course of events 
is under the control of a particular chemical reaction, 
having a definite temperature coefficient or [a value. 
Deviations, prone to occur as tlie temperature is 
raised toward the optimum, have been variously inter¬ 
preted. Prominent among the explanations that 
have been advanced is the theory of Crozier. This 
theory postulates that a series of consecutive reac¬ 
tions, each with a different temperature cliaracteristie 
or |A value, is involved in any biological process. Ac¬ 
cording to their ja values, different reactions in the 
series have been thought to become the pace-sotting, 
or ‘^master reaction” at different temperatures. 
Deviations or ‘‘breaks” in the straight-line regions of 
the Arrhenius plot are presumed to represent points 
at which different reactions in the series assume con¬ 
trol over the velocity of the process., According to 
the views expressed in the present paper, however, 
such “breaks” would represent the point at which 
the RD reaction, or equilibrium, becomes significant. 
In contrast to the Crozier theory, this is a simultane¬ 
ous reaction, involving the same molecule, rather than 
a consecutive member of a series of reactions. 
Furthermore, the RD has a high temperature coeffi¬ 
cient, whose true value is revealed only at tempera¬ 
tures beyond the optimum, or by introducing another 
variable, namely, pressure. Indeed, from the pres¬ 
sure-temperature-intensity data, it can be shown that, 
were it not for the RD equilibrium, the logarithm of 
luminesoenoo intensity plotted against I/T would 
constitute a straight line, without a break, for a con¬ 
siderable range beyond the normal optimum (dotted 
line in Fig. 2). 

Since alcohol and certain other substances are 
known to influence the RD equilibrium of isolated 
proteins it is interesting to consider the possibility 
that the RD reaction might be the fundamental basis 
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of narcosis by anch substances in the living cell. At 
the optimum temperature, pressure has little effect 
on the luminescence intensity of normal suspensions. 
If this intensity is first reduced by the addition of any 
of a series of lipoid soluble narcotics, pressure will 
largely or completely abolish the inhibition. Com¬ 
pounds included in this group are ether, alcohol, 
chloroform, ethyl carbamate, phenyl carbamate and 
novocaine. According to the views already expressed, 
these substances must cause a shift in the RD equi¬ 
librium, leading to the increased volume of the dena¬ 
tured molecule, reversible by pressure. Another 
group of narcotics decreases luminescence in a man- 
11 ej" that is not reversible by pressure, although the 
inhibition is largely abolished by removing the sub¬ 
stance from the suspension medium, or in certain 
cases by temperature. Barbiturates, chloral hydrate, 
sulfanilamide and p-aminobenzoic acid belong in this 
latter group, which must act by a different process, 
perhajm a chemical or adsorptive combination with 
the enzyme. Members of both groups, e.g.^ urethane 
and sulfnnihiinide, have been found to act on the 
enzyme, without affecting the total luminescence, of 
extracted Cgpridina iuciferase and purified lucifehn.*' 
The significant point is that pressure effects make it 
possible to identify the probable action of tlie first 
group, in spite of the diversity of the chemical struc¬ 
ture, as affecting the reversible denaturetion of the 
enzyme, and to distinguish this from the action of 
anotiicr large group of narcotics. 

Although the foregoing discussion has been re¬ 
stricted primarily to bacterial luminescence, it should 
be emphasized that the principles developed apply 
equally well to the energy exchanges of muscle. Here 
it can also be shown that the RD reaction determines 
the augmentation in tension which is obtained when 
pressure is applied at temperatures above the opti¬ 
mum, whether in muscles from tropical or temperate 
animals. Deviations from the Arrhenius relation 
may be shown to depend on the interference of a re¬ 
versible denaturation with a high value. For this 
rbason we would expect to find the RD processes con¬ 
ditioning the effects of temperature, pressure and 
chemical agents generally. The further delimitation 
of this type of reaction would seem, therefore, to be 
of the utmost importance. 

Frank H. Johnson 

FaiNOBTOM University 

iJuoALD Brown 

The Graduate School and 
College of Dentistry, 

New York University, 

Douglas ^Marsland 

Washington Square Oolleoe, 

New YofeK UmvERsirr 

• F. H. Johnson and A. H. Chase, Jour. Cell Comp. 
Phpaiolf in press. 


SUCCESSFUL REARING OF A SECOND 
GENERATION OF MICE ON AN 
ARTIFICIAL DIET 

In view of the known difficulty in raising mice on 
highly artificial rations we offer this preliminary re¬ 
port of the rearing of a second generation of this spe¬ 
cies on such a diet. The basal ration, as used, con¬ 
sisted of Labco casein, ccrulose, crisco, Osborne and 
Mendel salt mixture with added zinc carbonate^ agar, 
wheat germ oil and 3 per cent, rice polish filtrate 
factor II. This basal mixture was supplemented 
with cod liver oil concentrate, thiamine, riboflavin, 
pyridoxine, nicotinic acid, calcium pantothenate, 
choline, para-amino benzoic acid and inositol.^ Dur¬ 
ing the past month, linoleic acid has been added. The 
actual proportions of components used in the above 
diet (Diet A-2) as worked out by McElroy will be 
published later. 

A group of 14 strain 0..^^ black mice,^ 5 males and 9 
females, were placed on Diet A-2 at weaning. Of 
these 14, all 5 males and all but 2 of the females are 
alive and well after 184 days of subsistence on this 
*diet- Growth curves of the whole group and their 
descendants in addition to the history of 10 of the 
original animals will be reported later, as not all the 
* females were allowed to mate as soon as they 'were 
mature. Three females (Nos. 9, 8 and 12) were mated 
with a sibling male initially. To date female 9 has 
had 3 litters with a total of 10 live and 4 dead young. 
She did not lactate until the third litter was born on 
Uie 157th day of subsistence on the diet. Of this third 
litter of 4, she has successfully raised to weaning 3 
young. 

As a result of the fir.st mating females 8 and 12 
had litters totalling 10 live and 1 dead young on the 
55th day on the diet. Both females lactated and 8 
of the young (fx) were raised to weaning and placed 
on Diet A-2; one young male died subsequently from 
an accident. At 69 days of age the 4 young females 
(fj) were allowed to mate with two male siblings. All 
these females became pregnant readily, but one died 
of peritonitis 9 days after a vaginal plug was found. 
When 91 days of age, the 3 remaining females had 
litters totalling 16 live and no dead young. One of 
the young from each litter died during the first day 
of life. Although these were first litters, all three 
mothers lactated. Lactation gradually ceased in 1 
mother and her 3 young were dead by the 13th day. 
The other 2 mothers reared their litters of 4 and 6 
young successfully to weaning at 21 days of age. 
These 10 second generation (fj) mice are now alive 
and growing well on Diet A-2 at 41 days of age. 

The two original females (Nos. 8 and 12) have 

. 1 We are indebted to Merck and Company for supply¬ 
ing in pure form the various members of the vitamin B 
complex used in these experiments. 

» BuppUed by Dr. L. G. Strong. 
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guisoessfully reared second litters^ weaning 9 out of II 52, whUe others had between 26 and 52. SiHSUi id the 
young bom alive on tlie 135th day of subsistence of bmni^es with 52 chromosomes were fertile., It is 
these mothers on Diet A-- 2 . Obviously the stock diet highly probable that if only a smail nOmber of plants 
fed to these mice (Nos. B and 12) prior to the starts had been treated with colchieinei no fertile bnundhas 
of the feeding experiment in which Diet A -2 has been* would have been obtained. 

used, can not be regarded as playing a role in deter- Most of the normal branches were severed, but a few 


mining the success in reproduction and lactation of 
these mice with their second litters. 

It is interesting to note, in reporting our success 
with the C 57 mice, that there may be a strain differ¬ 
ence in mice as regards reproduction and even con¬ 
tinued maintenance of life on artificial diets, since at¬ 
tempts to duplicate our results using Diet A-2 and a 
different strain of mice have been unsuccessful to date. 

Lois K. Rogers 
L, W. McEiuROy 
George R. Cowgill® 

Dspartuxkt op Physiological Chemistry, 

Yale University School or Medicine 

/FERTILE TETRAPLOIDS OF SESAME. 

SESAMUM INDICUM LOEW, IN¬ 
DUCED BY COLCHICINE 

li^^samum indicum Loew is a plant of the family ' 
Pedaliaceae which originated in tropical Asia and has 
been cultivated since ancient times for the high quality 
oil of its seeds. Although it has been used in aU the 
tropical and subtropical countries for so many years, 
it is known only in its diploid form of 20 chromo¬ 
somes. 

September, 1940, the axillary buds of some 
sesame plants were treated with 0.5 per cent, colchicine 
in lanolin and others with 0.4 per cent, colchicine 
emulsion.^/With either of the two preparations severe 
burning and dying back of the leaves occurred, fol¬ 
lowed by the formation of callus-like tissues and new 
buds. 

When new branches developed the four-celled 
mucilage-producing glands of the leaves were larger 
on some than on others. Leaves with larger glands 
had correspondingly larger but fewer stomata than 
those with smaller glands. Chromosome counts in the 
polleii mother cells of the branches with large gknda 
revealed that a few of them had the tetraploid number, 


were left to furnish material for a direct comparison 
between fertile tetraploids and diploids on the same 
plant. The data in Tables 1 and 2 were obtained from 
20 of these plants. 

TAHUai 1 

Number of Total volume 


of 

branch 

glands per 
oiU* of leaf 
area 

Size of 
glands 

of glands per 
ciu>^ of leaf 
area 


per cent 

per cent. 

per cent. 

Diploid ... 

100 

100 

100 

Tetraploid. 

68 

264 

ISO 


TABLE 2 



Type of 
branch 

Aver¬ 

age 

Average 

Average 

Compara¬ 
tive 
weight 
of seeds 
per pod 

Variety 

num¬ 

ber 

weight 
of ll)00 

weight 
of seeds 



of seeds 
per pod 

seeds 

per pod 




grains 

grams 

per cent. 

Jaffa 

Diploid 

91 

3.4X 

0.310 

100 

Tetraploid 

Diploid 

Tetraploid 

Diploid 

Tetraploid 

Dlnlold 

Tetraploid 

90 

5.04 

0.454 

146 

Colenihlano 

58 

56 

2.60 

4.23 

0.151 

0.233 

100 

154 

Crlollo 

55 

2.56 

O.Hl 

100 

56 

4,12 

0.231 

164 

Selection 3 

53 

2.68 

0.137 

300 

52 

4.19 

0.218 

159 


tlhe average increase in sise of seeds obtained by 
doubling the chromosome number was 56 per cent. 
There was no reduction in the number of seeds pi$r 
pod nor in the number of pods per branch^T^^— W 
By subsequent colchicine treatment, hybridisation 
and selection, haploids, diploids, triploids, tetraploids, 
hexaploids and oetoploida have been obtained* Field 
tests of the comparative seed yields, quantity of mudlr 
age, and per cent, of oil of the vy ious types have not 
yet been completed. "" 

D. G. LANonAM 

IwsTrnrro Experimental iw 
AasicuLTuiu y Cou, 

Kl Valle, Caeagas, Venezuela 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MODEL GEYSER 

Geysers, which are special types of hot springs that 
gush or erupt into the atmosphere at various intervals, 
are one of Uie most intriguing of natural phenomena 
and have held the interest of geologists and laymen 

8 The expenses of this Investigation were defrayed in 
part by a grant to G. E. 0. from the Besearch Fund of 
the Yale University School of Medicine. 


idike for many years. As a result of this interest, 
many theories and modifications have been presented 
to explain the cause and manner of the eroptiohs* In 
addition, there have been a number of exparimautal 
geysers constructed throughoni the l ast 100 years, 

1 Prepared by L. F* Eandolp^ of &s DepartUMt 01 ^ 
]3otaay* Oomelt Uiniveriily, and wriricn of Careid 
and Disesses, Bureau of 

'l^* 0* ’■ i'^v' ' 
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more or lees. Some models have -worked directly on, 
or upon some modification of, the most widely ac¬ 
cepted geyser principles, whereas others have been 
merely jets of water or steam thrown into the air at 
intervals by some foreign infiuenoe. 

Allen and Day^ recently studied the hot springs, 
including geysers, of Yellowstone National Park and 
have not only presented some interesting new facts, 
but have also entered into a thorough discussion of 
older theories and observations. The reader is re¬ 
ferred to their work for a concise discussion of geyser 
principles and occurrences. 

In general, the recognised requirements for con¬ 
tinued geyser action are: (1) A subterranean chamber 
connected by a tube vent or orifice with the surface 
of the ground. (2) A heat supply in excess of the 
surface boiling point temperature of water. (3) An 
intermittently replenished infiow to the heating area 
and tube vent of water which is cooler than boiling 
temperatures. 

When the construction of a working model was 
undertaken by the authors, several disadvantageous 
conditions became apparent, namely, (1) specific lit¬ 
erature and statistical data on geyser model construc¬ 
tion are sparse and not readily available; (2) models, 
observed by the writers, generally were built so that 
they had little or no semblance to natural conditions 
and usually required an outside stimulus in operation 
or; (3) the expense and involved apparatus used in 
working models that did partially approach natural 
phenomena were prohibitive of simple and cheap 
construction. Proceeding on the lines, therefore, that 
the desired objective was a model which would simu¬ 
late, as near as possible, the field characteristics of 
most geysers and which, at the same time, would be 
rdatively inexpensive and easily built, the model con¬ 
struction herein described was undertaken. 

L€md»o^p 0 : The landscape, which also acta as a 
catchment basin, and returns ejected water to the 
EQTstem, measures 5 feet by 5 feet in plan dimension. 
It was built on a 3-ply veneer wood baim ;^salvaged 
packing box) to which 1-ineh by 2-indii:^^|lit8 were 
fastened on the underside for stability and for a foun- 
datkm so that the sides, xnade of l-inch by 4-inch 
boards, could be nailed secorely. Three holes were 
dtiQed in Ike central area of the box-like structure 
thus formed^ and into these a vent pipe (glass tube) 
nni two glass drainage funnela were inserted. Wet 
melsior, that had been soaked in a very thin mix 
plaat^ of Paris, was then plaeed in the box and 
was into tbe desired topography. This, in 

ttehi oovei^ % wet burlap doths and over the 
plaster ^ eoating was 

lyrthor Ii. Publication No, 466, 


applied and smoothed out to conform with the pre¬ 
viously formed relief. Care was taken to insure that 
the drainage funnels were at the lowest elevations of 
the landscape and that the geyser orifice was relatively 
high. 

After the plaster had set for 24 hours, the first of a 
series of 6 coats of shellac were applied to the modeled 
surface. Possibly it was not necessary to apply this 
number of shellac thicknesses, but, in so doing, a 
sufficiently tough skin was developed to withstand 
continual drenching by the hot waters for a period of 
14 hours without appreciably softening the underlying 
plaster. 

Inasonuch as all other necessary details of the con¬ 
struction and geyser set-up are shown on the accom¬ 
panying sketch (Pig- 1), they are not repeated here. 



When the geyser is “playing,” hot water and steam 
are ejected every 1.5 minutes approximately to a 
maximum height of 3.5 feet. The period between 
eruptions varies slightly with the temperature of the 
water system. When the circuit becomes hexted to a 
uniform temperature through the continued return of 
warm water which has been ejected, the eruption 
period becomes stabilised. 15-20 cc of water must 
b|b added to the system about every hour in order to 
r^pUme that which has been discharged and lost as 
The new water is introduced by simply pour- 
it out over the laadseape where it enters the cir- 



the drain funnels. 
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Delicate adjustments of conditions must bo estab¬ 
lished for satisfactory operation of the model, but 
fortunately they can be made readily and with ease 
as the equipment is being put into operation. For 
instance, the height of the reservoir above tlie heating 
chamber and the heat applied are variables that must 
be controlled. That is, under a given heat constant 
the reservoir can not be too high or proper siphoning 
action will not develop and continual steaming of the 
heating chamber will result. Conversely, if the reser¬ 
voir is too low there may not be enough back pressure 
to cause an eruption through the orifice and a bubbling 
back into the reserve water may ensue. The adjust¬ 
ments can be made by raising or lowering the ring 
stand, or the lieat may be increased or lessened, or 
both reservoir height and heat may be varied. The 
reservoir can not, of course, be elevated above the 
landscape in this model (see Fig. 1). 

Since different atmospheric pressure conditions will 
govern the particular interrelations of heat, water sup¬ 
ply, etc., no studies of the operating temperatures and 
gas consumption were made. These factors arc largely 
dependent upon the altitude of the locality in which 
the model is operated, and, therefore, should be ex¬ 
pected to vary somewhat. 

J. D. Fobresteb 

Univikrsity op Idaho 

Howard W. Thunb 

University op Cincinnati 

ORIGIN OF DIPEPTIDASE IN A 
PROTOZOAN 

Paramecium is apparently the sole diet of the 
ciliate Bidinium na^wtum. Dipeptidase extracts from 
both organisms show identical pH optima (7.4-7.6) 
for the hydrolysis of alanylglycinc. When deprived 
of food Didinium continues to divide, but there is no 
change in the quantity of dipeptidase present. For 
example, a parent Didinium has exactly twice the 
enzyme content of each of its daughter cells and four 
times that qf each of the ceils produced by the suc¬ 
ceeding division. Paramecium multimicror^ucleatum, 
which is somewhat larger than the largest Didinium, 
is entirely ingested by Didinium in about one minute. 
Immediately after ingestion a single large food vacu¬ 
ole is present in the Didinium and this vacuole dividt's 
into a large number of small ones in about twenty 
minutes. Morphological changes indicating digestion 
of the Paramecium occtir rapidly. 

High values for the dipeptidase content of P, multi- 
micronucleatum were obtained by the addition of 
oral quantities of dried brewer's yeast to a previous^ 
boiled hay infusion. The enzyme content of single 
individuals of P. multimicronucleatum was readily 
determined, but marked variations between indi¬ 
viduals are usual. Thus, individual variations in 


physiological condition as well as in size make the 
selection of quantitatively uniform individuals in¬ 
feasible.^ Greater uniformity could be obtained with 
genetically pure strains of P. aurelia supplied by T. 
Sonnebom, but the enzyme content of these was too 
low for this work. 

When single didinia were fed single paramecia and 
left for various time intervals up to four hours, the 
enzyme content was consistently found to equal the 
sum of that of predator plus prey within the range 
of individual variation of the paramecia (the enzyme 
content of the didinia can be predicted precisely). 
The dipeptidase content of groups of twenty-five or¬ 
ganisms from single cultures of each species is quite 
constant. When twenty-five Paramecium muJtimicro- 
nucleatum were added to a drop containing twenty- 
five hungry didinia, the paramecia were all eaten in 
about one half hour, some didinia eating two and 
some none. When such didinia were left for four 
hours and the dipeptidase content then determined, 
it was found that the enzyme content was equal to 
that of the original didinia plus that of the ingested 
paramecia. Uniform extraction of the dipeptidase 
and sterility of the extract was obtained by repeated 
freezing and thawing with dry ice. This procedure 
does not impair the dipeptidase activity. It is to be 
borne in mind tlmt the methods employed show the 
enzyme content of the cells and do not indicate the 
intracellular enzyme activity. In view of the diges¬ 
tion time uUowcd (about the duration of one cell- 
generation) one may conclude either that Didinium 
dipeptidase is synthesized at exactly the same rate 
that paraniecium dipeptidase is being destroyed or 
else, and more probably, that paramecium dipeptidase 
is taken over quantitatively by Didinium, 

Wm. L. Dotlb 
Elizabeth K. Patterson 

Bryn Mawb Golleqe 

I H. Holter and W. Doyle, Jour, Cell, Comp. PhyaioU, 
12; 295-308, 1938. 
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PHYSIOLOGY AND HIGH ALTITUDE FLYING: WITH 
PARTICULAR REFERENCE TO AIR EMBOLISM 
AND THE EFFECTS OF ACCELERATION' 


By Dr. J. F. FULTON 

LABORATORY OP PHYSIOLOGY, YALE UNIVERglTY SCHOOL OF MEDICINE 


I. Inteoduotion 

'*Ye who listen with credulity to the whispers of 
fancy, and pursue with eagerness the phantoms of 
hope; who expect that age will perform the promises 
of youth, and that the deficiencies of the present day 
will be supplied by the morrow; attend to the history 
of Rasselas, prince by Abissinia. 

^^Rasselas wa^ the fourth son of the mighty em- 

^ Sigma Xi Lecture delivered before the Yale Chapter 
in 8a^ Yale University, Wednesday, October 15, 
1941, and The Duke Univeraiiy Medical Defense Sym¬ 
posium, October 16,1941. 


perour, in whose dominions Gio Father of waters 
begins his course; whose bounty pours down the 
streams of plenty, and scatters over half the world 
.be harvests of Egypt. 

"According to the custom which has descended from 
age to age among the monarohs of the torrid zone, 
Rasselaa was confined in a private palace, with the 
«>ther sons and daughters of Abissinian royalty, till 
the order of succession should call him to the throne,” 

And the account goes on to say that the palace of 
Easselas was in a spacious Abyssinian vaUey into 
Which come artists and men of science to advance 

I 
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cndture of its happy Utopian population* It ao hap¬ 
pened one year that a famous artist and engineer came 
to the valley to settle and the young prince made fre¬ 
quent visits to his house. One day the engineer told 
Rasselas; 

have been long of opinion^ that, instead of the 
tardy conveyance of ships and chariots, man might 
use the swifter migration of wings; that the fields of 
air are open to knowledge, and that only ignorance 
and idleness need crawl upon the ground (1, p. 35).... 
He that can swim needs not despair to fly; to swim is 
to fly in a grosser fluid, and to fly is to swim ii^ a 
subtler. We are only to proportion our power of 
resistance to the different density of the matter 
through which we are to pass. You will be necessarily 
up borne by the air, if you can renew any impulse 
upon it, faster than the air can recede from the pres¬ 
sure (1, p. 36). . . . 

*^The labour of rising from the ground/’ said the 
artist, *'will be great, as we see it in the heavier domes* 
tick fowls; but, as we mount higher, the earth’s attrac¬ 
tion, and the body’s gravity, will be gradually dimin¬ 
ished, till we shall arrive at a region where the man 
wiU float in the air without any tendency to fall: no 
care will then be necessary, but to move forwards, 
which the gentlest impulse will effect” (1, p. 37-38). 

At this juncture Easselas thought his engineer had 
gone astray and interjected, 

^^AU this ... is much to be desired, but I am afraid 
that no man will be able to breathe in these regions 
of speculation and tranquility. I have been told, that 
respiration is difficult upon lofty mountains, yet from 
these precipices, though so high as to produce great 
tenuity of the air, it is very easy to fall: therefore I 
suspect, that from any height, where life can be sup¬ 
ported, there may be danger of too quick descent” (1, 
p.39). 

Easselas, although unconvinced, was interested and 
urged the engineer to proceed. This he did under one 
condition, namely, that Easselas would divulge to no 
one the secret of making wings. 

“Why,” said Easselas, “should you envy others so 
great an advantage f All skill ought to be exerted for 
universal good; every man has owed much to others, 
and ought to repay the kindness that he has received.” 

“If men were all virtuous,” returned the artist, “I 
should with great alacrity teach them all to fly. But 
what would be the security of the good, if the bad 
could at pleasure invade them from the skyt Against 
an arn^y sailing through the clouds neither walls, nor 
mountains, nor seas, could afford any security. A 
flight of northern savages might hover in the wind, 
and light at once with irresistible violence upon the 
(^pital of a fruitful region that was rolling under 
them. Even this valley, the retreat of princes, thi) 


latod by the sudden descent of wrm of the naked 
liations that swarm on the coast of the Bouthem sea” 

And so Easselas promised secrecy. The wings were 
made and the wings were tried, but, like Icarus, the 
inventor fell into the eea, for he lacked the motive 
power to flap his wings; and Easselas leseued his 
engineer from a watery grave. 

Thus, ladies and gentlemen, did Samuel Johnson in 
1759 depict the problems of aviation medicine and 
their relation to warfare. Easselas was something 
of a physiologist by temperament, his friend was an 
inventive engineer, but the engineer was also a realist, 
for he insisted that certain things can not for the 
moment be told to the world lest it jeopardize the 
“security of the good.” 

If the history of aviation were to be written one 
would oomc quickly to appreciate I>r. Johnson’s as¬ 
tonishing prescience in charaeterijsing bo vividly the 
developments of modem aercmBUtics. The modem 
aeronautical engineer has placed primary emphasis 
upon design, upon the attainment of speed and quick 
manoeuverability; in some modem combat planes vir¬ 
tually eveiytbing has been sacrificed to gain these two 
objectives—everything sacrificed including the pilot. 
It is no secret, for example, that until very recently 
some of the new bombers designed to fly at 35,000 
feet were so cold inside at that altitude as to make it 
quite impossible for a crew to function effectively for 
more than a few minutes. I will return to this in a 
moment. 

The second development in modem combat flying 
has arisen from recognition of the need for protecting 
the pilot, and at long last aviation engineers are get¬ 
ting together with flight surgeons—and even with 
physiologists—recognizing that the physical limita¬ 
tions of the pilot are quite os important as the physical 
eharacteristice of the machine, and that both must be 
considered in designing and operating combat air¬ 
craft. I prox>OBe to deal with three phaaes of the 
problem, all essentially physiological, affecting pilot 
performance at high altitudes, (i) temperature, (ii) 
aeroembolism and (iii) effects of high acceleration. 

II. TstUPSRATnBi) 

Under standard atmospheric conditions the tem¬ 
perature at 38,000 feet is 55^ below sefo Fahrenheit; 
above that stratospheric level the temperature faQs 
but little. The pilot, or the gunner in open turreti 
exposed to such a temperature 8 hotd» with a 
wind velocity of 20 is worthlesi ea a gunner; 
occasionally indeed he has turned ont to be a esim 
of ice. 

There have been many studiee in wi^msd 


abode of happines 8”-^0 Abissinih—^might be vio- 
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time of tlie influenee of eold on buman p^ormanee. 
In a word, exposure to intense cold for a sufficient 
duration to cause perceptible lowering of the rectal 
temperature makes motor performance alow and inac¬ 
curate, and oerebral activity, as indicated by the 
ability to solve simple problems or to follow simple 
directions by radio, is gravely impaired. As with 
nearly all problems involving stress, some individuals 
are much more affected than others. 

The designing engineers have given os planes that 
will fly to 35,000 and even 40,000 feet, but at first they 
largely forgot the pilot and the crew, believing that 
inconveniences from extremes of temperature could I>e 
taken care of by clothes from Quartertuoster Corps. 
In single-motored ffghter planes, there is little trouble 
from cold, even in the high altitude ranges, since the 
pilot sits behind the engine and the cockpit receives 
direct warmth from it; but in all larger twin-motored 
or four-motored planes, especially the long-range 
bombers, the bomb bay is generally open to the outside 
air and the heating arrangements, especially in the 
American-made planes, were not only inadequate, but 
in some of the better known the heating facilities are 
virtually useless, heaters having been put in the top 
instead of the bottom of the fiisilage. Enormous 
quantities of heat are available from the exhaust of 
the long-range bombers, and with little alteration in 
basic design the exhaust could be made to heat any 
strategic point in the plane, including the gunner’s 
position. The gunner is more exposed to cold than 
any other member of the air crew, for in most planes 
his station in the blister receives the full blast of out¬ 
side air from the horizontal machine-gun aperture, 
and in a long mission, the gunner may be at his 
position for eight hours or more at an altitude of 
20,000 feet, at which level the outside temperature 
would be 25® below zero. 

Numerous proposals have been made to combat low 
temperatures, e.g., electrically heated suits, boots and 
gloves, and there have been many designs of other 
types of clothing. Most acute, however, is the need 
for an oxygen mask and an oxygen line of supply that 
docs not freeze up during prolonged exposure to low 
temperatures. The Army and Navy have recently 
relfwsed for manufacturers their criteria for oxygen 
supply systems in which they insist that the oxygen 
mask and aecessory supply valves must not freeze up 
in one hour with temperature -40® Ceutigrndo in the 
face of a wind velocity of 10 m,p,h. at an altitude of 
27,600 feett Every mask commercially available at the 
present time freezes tip solid after about 10 minutes 
of such pamAmswt. Those of you who have recently 
semi the popular film "Dive Bomber^* will have had 
vividly purtrayed the consequences of a frozen system 
of oxygen sn^ 
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And there are also many vicious circles in connec¬ 
tion with cold and high altitude. If very heavy cloth¬ 
ing is worn, the crew must do more work in moving 
about and hence require more oxygen. If the oxygen 
supply clogs or freezes at 35,000 feet, especially that 
of a crew member moving heavy bombs, he falls un¬ 
conscious within 15 seconds or less and the duties of 
other crew members are generally of such a nature 
as to prevent their giving prompt assistance. I can 
not tell you in detail how the problem of cold is being 
met here or in England, but one can say this, that the 
dlght surgeon is still forced to employ many awkward 
expedients—all of them I hope temporary—until the 
heating engineers have solved their phase of the prob¬ 
lem, which includes heating, as well as ventilation and 
also watching for carbon monoxide and other toxic 
gases. 

III. Aero-Embolism 

Some of the faster interceptor planes may gain 
altitude at the surprising rate of a mile a minute; this 
brings them, if that rate of ascent is maintained, from 
sea level to 35,000 feet in roughly 7 minutes. Actu¬ 
ally, the rate of ascent is inevitably slower in the 
rarefied air, but it is stated in the newspapers that 
some of our new fighters have attained altitudes of 
36,000 and 37,000 feet within 10 minutes of the time 
they took off. The pressure of air at 34,000 feet is 
a quarter of that at sea-level atmosphere—190 mm 
Hg instead of 760 mm. An aviator arising to 34,000 
feet thus subjects himself to the same relative decom¬ 
pression as that experienced by a diver ascending 
from 100 feet of vater—which is equivalent to 4 
atmospheres—to the surface level. If a diver ascends 
too rapidly, nitrogen bubbles tend to form in the 
tissues and blood stream, and in the same way avia¬ 
tors who subject themselves to rapid decompression 
are likely to experience the symptoms of bubble for¬ 
mation in their tissues. To divers and to caisson work¬ 
ers, the painful syndrome has long been known as 
‘^bends” because the excruciating characU^r of the 
pains causes those affected to "double up.” 

The tendency of bubbles to form in the blood under 
conditions of decompression was first observed by 
Robert Boyle in the course of those celebrated experi¬ 
ments in which he weighed the air, determined the 
reciprocal relationship between volume and pressure, 
and compared combustion with respiration (1662). 
Boyle observed that when freshly drawn blood was 
placed in a decompression chamber bubbles were 
eyolved on the surface of the blood as air was being 
sucked out of the chamber. He asked himself whether 
t^ese bubbles did not represent the fraction of the 
a,r normally taken up when blood passes through the 
lungs. If ihiH were true, he argued, bubbles should 



210 


SCIENCE 


VdL. 0S, Na 2401 


appear in the blood vessels of animals subjected to 
rapid decompression. Although Boyle’s premise vras 
not wholly correct he was led through this reasoning 
to make one of the most important observations in the 
history of our subject. Small bubbles do, in fact, 
appear in the circulating blood of animals subjected 
to decompression and this is how Boyle described it 
in a short note in the Philosophical Transactions for 
September 12, 1670 (2). 

Note, that the two foregoing Experiments were made 
with wi Eye cast upon the inquiry, that I thought might 
bo made; Whether, and how far the destructive operation 
of our Engiu upon the included Animal, might be imputed 
to this, that upon the withdrawing of the Air, besides tha 
removal of what the Airs presence contributes to life, the 
little Bubbles generated upon the absence of the Air in 
th Bloud, juyees, and soft parts of the Body, may by thoir 
Vast number, and their conspiring distention, variously 
Btreighton in some places, and stretch in others, the Ves¬ 
sels, especially the smaller ones, that convey the Bloud 
and Nourishment; and so by choaking up some passages, 
and vitiating the figure of others, disturbe or hinder the 
due circulation of the Bloud? Not to mention the pains 
that euch distensions may cause in some Nerves, and mem¬ 
branous parts, which by irritating some of them into Con¬ 
vulsions may hasten the death of Animals, and destroy 
them sooner by occasion of that irritation, than they would 
be destroyed by the bare absence or loss of what the Air 
is necessary to supply them with, and to shew how this 
production of Bubbles reaches even to very minute parts 
of the Body, I shall add on this occasion (hoping that I 
have not prevented my self on any other,) what may seem 
somewhat strange, what I once observed in a Fiper, 
furiously tortured in our Exhausted Receiver, namely that 
it had manifestly a conspicuous Bubble moving to and fio 
in the waterish humour of one of its Eyes [p, 2044]. 

Within the past year, our public press has made a 
great to-do about the dangers of aexo-embolism in 
aviation, and unfortunately the popularity given to 
the subject has made the average military flier unduly 
apprehensive about the dangers of ‘^bends.” Owing to 
the developments of the last year, most of which are 
about to be described in an important paper by 
Lieutenant Commander A. B. Behnke in the next 
number of the Military Surgeon, ^Ownds” would seem 
no longer to be a serious problem in military aviation. 
I would like to state this categorically, and if the 
press is disposed to cite anything from this paper I 
hope it will stress this point. The new developments 
may be briefly outlined as follows: 

1 . Denitrogenation (o) with oxygen. It has long 
been suspected that “bends” arise primarily from 
nitrogen bubbles rather than from oxygen, carbon 
dioxide or the rarer gases, since nitrogen comprises 
80 per cent, of normal air and is rather slow to pass 
through cell membranes. Once a nitrogen bubble 
appears, therefore, it is not rapidly absorbed. 


breathing pure oxygen for a prolonged period, all 
the nitrogen of the body, or virtually all of it, can be 
disposed of. Dr. Behnke (3) has found that when the 
body is completely denitrogenated, previously suscep¬ 
tible subjects fail, after exposure of several hours to 
altitudes of 40,000 feet, to develop “bends.” Unfor¬ 
tunately the curve of nitrogen elimination shown in 
Fig. 1 indicates that pure oxygen must be breathed 



for at least five hours before 95 per cent, of the body's 
nitrogen is eUminiitcd, Obviously, therefore, preoxy¬ 
genation is not a feasiblt^ way of preventing “bends,” 
especially for fighter pilots who could not be expected 
to stay in an ntinosphere of pure oxygen for five hours 
prior to euch ascent. The same is true of bomber 
crews. However, i\n hour of breathing pure oxygen, 
as, for example, if the pilot puts on his oxygen mask 
immediately he enters his plane, will diminish “bends” 
susceptibility, but will not prevent its ultimate ap¬ 
pearance if the exposure to high altitude continues 
for a long period. In a susceptible subject studied 
by Commander Behnke severe “bends” developed be¬ 
tween 25,000 and 28,000 feet without preoxygenation. 
^iih 45 minutes preoxygenation “bends” did not 
develop until 30,000 feet; with 90 minutes preoxygena¬ 
tion the ceiling was raised to 34,000 feet; with 3 hours 
to 37,000 feet and after 5 hours preoxygenation the 
“bends”-susceptible subject withstood 40,000 feet for 
2 full hours without experiencing symptoms, 

(b) Helium. Oxygen for prolonged administration 
is hazardous because of its toxicity. Nitrogen can be 
retx\oved as effectively from the body of a helium- 
oxygen mixture as with pure oxygen. Since helium 
is only one third as soluble in fat as is nitrogen, the 
quantity of gas available for bubble formation, espe¬ 
cially in the bone marrow, which comprises as much 
as 90 per cent, fat, is greatly reduced. If a human 
being were saturated with helium, instead of nitrogen, 
it would require only 90 minutes of oxygen inhalation 
to eUminate dissolved helium in contrast to the 5-hoar 
period for nitrogen elimination. Commander Behnke 
believes it would be practicable to have bomber pilots 
in a ready room filled with an atmosphere of oxygen 
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and heiium prior to flight. So far^ however, this pro¬ 
posal has not had service trial. 

PteselecMon for high altitude service. The suscepti¬ 
bility to *‘benda” varies enormously in different indi¬ 
viduals, and little is known as yet of the basis for the 
differing susceptibilities. The younger age groups are 
less susceptible than the older, and any one having 
an injury to a joint is prone to develop “bends” at 
the site of injury. Pilots in the age group of 18 to 
24 can often withstand prolonged exposures to alti¬ 
tudes as high as 40,000 feet without developing the 
symptoms. Behnke and others have recently stressed 
this point, and it has now become possible on the basis 
of decompression chamber tests to single out for the 
high altitude squadrons those pilots who can stand, 
say, 35,000 feet for 4 hours without developing unto¬ 
ward symptoms. At least 50 per cent, of the young 
adult population fall into this category, and it is 
probable that with training the percentage will be 
even larger. Hence, if pilots are selected through 
preliminary decompression chamber tests as fit for 
high altitude operations, “bends” ceases to be a serious 
military problem. 

All the preventive measures elucidated by Comman¬ 
der Behnke and others, even for those who appear to 
be unsusceptible to “bends,” such as taking oxygen 
from the ground up, ascending slowly and indulging 
in the limited amount of exercise possible in the cock¬ 
pit of a plane, are also recx)mmcnded f(>r observance. 

It is possible that certain drugs may diminish 
“bcnds”-8usceptibility, but as yet there is no panacea 
for protecting a susceptible subject except for a full 
6 hours of preoxygenation. 

IV. Effects of Aocelkratiok 

An aircraft flying along the curve of any circle, 
whether in pulling out of a dive, a tight turn or a 
diving spiral will have acting upon it from the center 
of the circle a centrifugal acceleration which varies 
directly as the square of the linear velocity and in¬ 
versely as the radius of the circle. The actual weight 
attained by a body during acceleration is the product 
of the muss and the acceleration expressed in terms 
of the normal attraction of gravity, 1 g. At a 
centrifugal acceleration of 7 timea the force of grav- 
(7 ir), a pilot weighing 180 pounds normally would 
have a weight, so long as the 7 ^ is sustained, of 1,260 
pounds. Every tissue in the body takes part in this 
increase in weight and as the current RAF Manual 
puts it “at 6.9 g the blood becomes as heavy as molten 
iron.” During such acceleration the weight of the 
hydrostatic column of blood is too great for the heart 
to cope with on the arterial side and venous blood 
fails to be returned to the heart from regions of the 
body below the cardiac level. Hence there tends to 


be a pooling of blood in the abdomen and lower 
extremities and failure of the cerebral circulation. 
The effect of diminished circulation to the retina of 
the eye manifests itself in graying, and, finally, in 
ultimate failure of vision—giving the phenomenon of 
“blackout.” When vision goes, consciousness is likely 
to fail shortly thereafter. 

There is a time factor in acceleration as important 
physiologically as the absolute magnitude of the cen¬ 
trifugal force itself. The average young adult can 
withstand sitting in the upright position 5 g for 4.5 
seconds. He might also stand 7 gf for 2 seconds, but 
no normal adult can withstand 7 g for 7 seconds with¬ 
out complete loss of consciousness. This means that 
neurons of tlie brain are so intimately dependent upon 
their supply of oxygen that when this is withdrawn 
by centrifugaliring the blood away from the head con¬ 
sciousness lapses, usually within 5 seconds. 

The capacity to withstand acceleration varies in 
different individuals, and in the same individual at 
different times. Ti^st pilots have found that an alco¬ 
holic spree of an evening considerably diminishes their 
tolerance for positive acceleration the next day. Rela¬ 
tive anoxia, such as may occur in high altitudes when 
the oxygen supply is inadequate, likewise diminishes 
resistance to acceleration, and it is likely that the level 
of the blood sugar is similarly important. In recent 
German literature various expedients have been ree- 
ouimended to assist the xulot to withstand positive 
acceleration. These may be enumerated briefly. 

1. Full stomach. In the recently published diary, 
“I was a Nazi Flier,” there is a diverting chapter on 
aviation medical research in Germany in which it is 
stated that all resistance on the part of pilots to being 
experimented upon was overcome when it became 
known that the “doctors” had recommended that the 
pilots of Stuka dive bombers should have a large beef¬ 
steak before going off on a mission! From other 
sources (e.g.y Ruff and Strughold, 1939, 4) it is clear 
that the German flight surgeons insist that an empty 
.stomach diminishes tolerance to high acceleration. 
When the stomach is full the visceral blood vessels 
are also distended so that more blood can not readily 
enter them—so runs the German explanation. Blood 
chemistry, no doubt, also plays a part in determining 
resistance to g. 

2 . Carbon dioxide. Use of 5 or 6 per cent, carbon 
dioxide, which through increasing the cerebral circula¬ 
tion is said by the Germans to increase resistance to 
acceleration by 1 to 2 i/. (Ruff and Strughold). This 
is doubted by other authorities. 

3. Vasoconstrictor drugs. Any pharmaceutical 
agent which increases the “tone” of the capillary wall 
improves one’s g ceiling. Pituitrin, adrenalin and 
adrenal cortical hormones have all been mentioned in 
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thifl connection^ but precise data concerning these are 
Hot available. 

4, Pneumatic b^lts. Mechanical constriction of the 
abdomen as well as of the lower extremities has also 
been proposed in both the German and English litera¬ 
ture to niinimijKe the rush of blood from the bead to 
the visceral bed and the lower extremities. Of these 
mechanical devices, pneumatic belts and pneumatic 
trousers have been most under discussion. The Ger¬ 
mans state that a pneumatic belt may increase g toler¬ 
ance by 1 to 1.5, but no one of the present belligerent 
countries has permitted publication of detailed reports 
conceniing the actual effectiveness of this equipment. 

5. Water suits. The Germans have also reported 
on a “water suit^* designed for the prevention of black¬ 
ing out, and while they claim it notably improves resis¬ 
tance to positive acceleration they state that it is 
unsatisfactory for other reasons. To quote Grow and 
Armstrong (J941, pp. 276-277) : 

The water suit is a closely fitted water-proof garment 
which is worn next to the skin. What little space is left 
in the suit after it is put on is filled with water or other 
suitable fluid. This causes the flier to ‘ * float ^ ’ in the suit, 
and during accelerations the water presses on the body 
equally in all directions. As a consequence the normal 
effects of acceleration are replaced by a uniform com¬ 
pression of the body which, it is estimated, could be toler¬ 
ated without difficulty up to 16 gs or more, 

d. Posture. In a recent paper by Ruff (1040) in 
Medieinische Klinik the problem of posture in relation 
to acceleration was discussed. The Gormans, it ap¬ 
pears, favor a crouching posture with flexion of the 
legs against the abdomen as one particularly suited 
for protection of the pilot against acceleration. This 
would bring the hydrostatic column of blood in the leg 
veins nearer to the heart level. If the pilot lies supine 
or prone at the end of a dive-bombing manoeuvre, he 
is also less subject to negative accelerations, but in 
these postures he is unable to see out or to manoeuvre 
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hia plane without special redesignixig of the co^ikpit 
and ^e cockpit controls. 

It should be noted that all factors tending to im¬ 
prove the body’s resistance to positive acceleration 
arc those which i^d to keep blood in the head. From 
this it may be concluded that the phenomenon of 
bladdng-out and loss of eonsciousness which may 
occur within 5 seconds of the beginning of the accel¬ 
eration is probably due solely to acute anoxia, and 
can not be attributed to any direct effect of accelera¬ 
tion per SB upon the cortical neurons. 

V. CoNonnaroN 

Many other phases of aviation medicine might be 
discussed, but since there are certain topics that can 
not be gone into fully at the present time—having 
in mind Rassclas’s “Security of the good”—I have 
omitted mention of night vision, instrument lighting, 
the oxygen mask, the adrenals and Drs. Nims and 
Clarke’s studies of pH in anoxia, until some later time 
when restrictions are leas imperative than at present. 
I hope, however, that I have been able to indicate 
some of the more important developments ns well as 
the intensely fascinating character of the problems en¬ 
countered. 

I believe that the successful solution of several 
problems in aviation medicine will determine in large 
measure the outcome of the present war, 
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THE PROBLEM OF THE EXPANDING UNIVERSE’ 

By Dr. EDWIN HUBBLE 

mount WILSON OBSRRVATORT 


Mathematics deals with possible worlds, with the 
infinite number of logically consistent sfystems. Ob¬ 
servers explore the one particular world we inhabit. 
Between stands the theorist. He studies possible 
worlds but only those which are consistent with the 
information furnished by the observer. In other 
words, theory attempts to segregate the minimum 

1 Abstract of annual Bigma Xi address before the 
American Assoeiation for the Advancement of Science, 
Dallas, Texas, December 30, 1941. 


number of possible worlds which must contain the 
world we inhabit. Then the observer, with new fac¬ 
tual information, reduces the list etill further. And 
so it goes, observation and theory advancing together 
toward the common goal of science, the structure and 
behavior of the physical universe in which we live. 

The relation is evident in the history of cosmology. 
The study at first was pure speculation* But slow^, 
US the exploration of space moved 0 titwair 4 > x bo^ of 
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poBitivQ Jknovledge vaa aaaembled which Tegimented 
the speculation. The explorations were once confined 
to the system of the planets. Then, about a century 
ago, they reached a few of the nearest stars, and, 
thereafter, ranged through the stellar system. Finally, 
in our own times, the explorations pushed beyond the 
stars and swept through the realm of the nebulae, out 
to the extreme limits of the telescopes. To-day we 
study a volume of space so vast and so homogeneous 
that it may represent a fair sample of the universe. 

The observable region is a sphere about 1,000 million 
light years in diameter, throughout which are scat¬ 
tered 100 million nebulae, each a stellar system, com- 
purablo with our own system of the Milky Way. 
These nebulae average about 100 million times brighter 
than the sun, and several thousand million times more 
massive. The nebulae are scattered singly, in groups 
and in clusters but, when large volumes of space are 
compared, these minor irregularities are not impor¬ 
tant. On the grand scale, our sample of the universe 
is approximately homogeneous—^very much the sarae 
eveiywhere and in all directions. The smoothed-out 
average distance between neighboring nebulae is about 
two million light years, and the intervening space is 
sensibly transparent. 

Another general characteristic of the sample is the 
law of red shifts. Lines in the spectra of distant 
nebulae are always found to the red of their normal 
positions, and these red shifts are directly propor¬ 
tional to the distances of the nebulae—the more dis¬ 
tant the nebula, the larger the red shift. The red 
shifts arc frequently explained as velocity shifts 
(Doppler shifts), indicating actual recession of the 
nebulae at the rate of about 100 miles per second for 
each million light years of distance, The phenomenon 
has been observed out to about 240 million light years 
where the apparent velocities are nearly 25,000 miles 
per second. It may be stated with confidence that red 
shifts either are velocity shifts or they must be re¬ 
ferred to some hitherto unrecognized principle in 
nature. 

With this preliminary sketch in mind, let us now 
turn to the theoretical approach to the problem. Mod¬ 
em cosmological theory attempts to segregate the pos¬ 
sible worlds which are consistent with two fundamen¬ 
tal principles, general relativity and the cosmological 
principle. General relativity asserts that the geometry 
of space is determined by the contents of space. 
Space is ^‘curved” in the vicinity of matter, and the 
amount of curvature depends upon the quantity of 
matter. If the large-scale distribution of matter in 
the universe is approximately uniform, we nmy assume 
a constant curvature or, as it were, “spherical” space. 
Local iiTcgularities may ba disregarded just as moun- 
taitut and ooeazt basins are disregarded when we speak 
t]be fi^hmncal sittface of the earth. The cosmologi- 
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oa! principle is the simple assumption that there is no 
favored position in the universe, no center, no boun¬ 
dary. The large-scale aspects of the universe will 
appear much the same from whatever point they are 
inspected. This principle implies homogeneity and 
isotropy. 

Possible universes, consistent with the two prin¬ 
ciples, are found to be unstable. They might be in 
momentary equilibrium but the balance could not 
persist. In general, these universes would be either 
contracting or expanding. At this point, the theorist 
turns to observations, and accepts the red shifts as 
visible evidence that our universe is expanding at a 
rapid rate. Thus arose the concept of homogeneous 
expanding universes of general relativity. 

The problem now passes to the observer. He at¬ 
tempts first to test the assumptions on which the 
theory is founded and, second, to assemble new infor¬ 
mation which will identify, among the limited number 
of possible types, the universe we actually inhabit. 

Investigations of this nature have been made during 
the last five or six years. On the one hand, the as¬ 
sumption of large-scale homogeneity has been re¬ 
examined by precisely controlled counts of nebulae to 
successive limits of apparent faintness. On the other 
hand, attempts have been made to determine empiri¬ 
cally whether or not red shifts do represent actual 
recession. 

The assumption of homogeneity appears to be fairly 
well established both by deep sampling surveys made 
at the Mount Wilson and the Lick Observatories, and 
by those portions of the later counts made at Harvard 
which are adequately calibrated. If the observable 
region were dirided into a thousand equal parts, their 
contents would probably be sensibly the same. 

The question of red shifts may be examined by 
means of the dimming clTocts of recession. A rapidly 
receding nebula will appear fainter than a similar but 
stationary nebula at the same momentary distance. 
The stream of light quanta from the receding nebula 
is thinned out, and fewer quanta reach the observer 
each second. Since the rate of impact of the quanta 
measures the apparent brightness, the receding nebula 
appears fainter than it would if it were stationary. 
The dimming factor—the factor by which the normal 
stationary luminosity is reduced—is merely the veloc¬ 
ity of the nebula divided by the velocity of light or* 
in other words, the red shift expressed ns a fractioD 
of the normal wave-lengtli of the light observed. Thus 
the dimming factor is negligible for the nearer nebulae 
but itiaches about 13 per cent, at the greatest distance 
reached by the spectrograph, and, presumably, more 
than 25 per cent, at the limits of direct photography 
with the 100-ineh reflector, 

Binco we know the intrinsic luminosity (or candle 
power) of nebulae, the dimming effect could be readily 
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detected if we knew the precise distances of very 
remote nebulae. At present, however, such distances 
are estimated from the apparent faintness itself, 
which we wish to use for the test. Therefore the 
direct search for dimming factors ends in a vicious 
circle. 

An indirect approach to the problem is still pos¬ 
sible. Apparent faintness of nebulae furnish reliable, 
statistical distances on two different scales, depending 
upon whether the dimming factors are included or 
omitted. Thus we analyze our observational data, 
determine the precise form of the law of red shifts 
and the large-scale distribution of nebulae, using first 
one scale of distance, and tlien the other scale. The 
correct scale should lead to a consistent picture of the 
observable region, while the wrong scale may lead to 
contradictions or at least to serious difficulties. The 
procedure has been carried out, and one scale does 
seem to lead to difficulties. That scale is the one which 
includes the dimming factors. 

If the dimming factors are omitted, the law of red 
shifts is sensibly linear. In other words, each unit of 
tlie light path contributes the same amount of red 
shift. Furthermore, the large-scale distribution of 
nebulae is approximately homogeneous. Thus the 
assumption that red shifts are not velocity shifts but 
represent some hitherto unknown principle operating 
in space between the nebulae leads to a very simple, 
consistent picture of a universe so vast that the ob¬ 
servable region must be regarded as an insignificant 
sample. 

On the other hand, when the dimming factors are 
applied, the scale of distance is necessarily altered. 
The law of red shifts is no longer linear and the large- 
scale distribution is no longer homogeneous. These 
new features specify a particular type of expanding 
universe but one so small and so young that wo hesi¬ 
tate to accept it as the universe we actually inhabit. 

The law of red shift is altered in the sense that 
velocities of recession increase more and more rapidly 
with distance. Since light we observe to-day left the 
very remote nebulae far back in past ages, hundreds 
of millions of years ago, we must conclude that the 
rate of expansion of the universe has been slowing 
down. This result is disconcerting. 

The present distribution of red shifts could be ade¬ 
quately described on the assumption that all the 
nebulae were once jammed together in a small volume 
of space. Then, at a certain instant, about 1,800 
million years ago, an explosion occurred, the nebulae 
rushing outward in all directions and with all veloci¬ 
ties. To-day, of course, we find the nebulae distrib¬ 
uted according to their initial velocities, those moving 
most rapidly have reached the greatest distances, while 
the laggards are still in our vicinity. 

Although this picture is over-simplified, it suggests 


the importance attached to the so-called ''age of the 
universe”—1,800 million years. If the rate of expan¬ 
sion has been diminishing, if the initial velocities have 
been slowing down, the '*age of the universe” must 
be still further shortened, probably to less than 1,000 
million years. Such an interval is a brief moment 
on the coBinio time scale; it is but a fraction of the 
age of the earth and is even leas than the history of 
life on the earth. Thus the universe, if it is expand¬ 
ing, is very young indeed—improbably young. 

Equally disconcerting results are derived from the 
studies of nebular distribution. If dimming factors 
arc included, the new scale of distance eliminates the 
apparent houjogeneity. The density, that is the num¬ 
ber of nebulae per unit volume of space, increases sys¬ 
tematically with distance, in all directions. Such a 
distribution is not only improbable but it violates the 
cosmological principle—it suggests that the earth is in 
a favored position. Therefore, we must assume that 
the departure from homogeneity is not real but only 
apparent, and then find a satisfactory explanation. 

The only available explanation is a positive spatial 
ciir\mture which, by a sort of optical foreshortening, 
would introduce an apparent crowding together of 
nebulae in a really homogeneous universe. Thus, if 
the universe is expanding, it is presumably a closed 
universe of finite volume. Furthermore, the amount 
of curvature necessary to restore homogeneity is quite 
large; it leads to a universe so small that wo already 
observe a sensible fraction, perhaps one fourth, of the 
total volume. Finally, the curvature implies a density 
of matter in space much greater than can be reason¬ 
ably accounted for by the observed nebulae alone. 

Thus the empirical studies of the law of red shifts 
and the large-scale distribution of nebulae lead to a 
dilemma. Red shifts are due either to recession of 
the nebulae or to some hitherto unrecognized principle 
operating in intcmebular space. The latter interpre¬ 
tation leads to the simple conception of a sensibly 
infinite homogeneous universe of which the observable 
region is an insignificant fraction. 

The alternative interpretation of red shifts as 
velocity shifts leads to a particular type of an expand¬ 
ing universe which is disconcertingly young, small and 
dense. Moreover, the strange features of this universe 
are merely the dimming effects of recession expressed 
in other terms. Under these circumstances, the inelu- 
sion of the dimming factors seems to be a questionable 
procedure. In other words, the empirical evidence 
now available does not favor the interpretation of red 
shifts as velocity shifts. 

Two further points may be mentioned. In the first 
place, the eonciusion has no vital effect upon the theory 
of expanding universes; it merely removes the theory 
from contaot with observations. If red shifts do not 
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represent actual motion, ve may still assume that our 
universe is either contracting or expanding at a rate 
that can not now be measured by the observer. 

In the second place, the conclusion assumes that the 
measures on which they are based are reliable. They 
are all the measures we have which bear on the critical 
questions and, by the usual criteria of probable errors, 
they seem to be sufBciently consistent. Nevertheless, 
the operations are delicate, and the most significant 
data are found near the extreme limits of the greatest 
telescopes. Under such conditions, it is always pos¬ 
sible that the results may be affected by hidden sys¬ 


tematic errors, the nightmare of all observers. This 
possibility will persist until the critical investigations 
can be repeated with improved techniques and more 
powerful telescopes. Ultimately, the matter should be 
settled beyond question by the 200-inch reflector 
destined for Mount Palomar. 

Meanwhile, on the basis of the evidence now avail¬ 
able, a choice seems to be presented, as once before in 
the days of Copernicus, between a small, finite uni¬ 
verse, and a sensibly infinite universe plus a new prin¬ 
ciple of nature. And, as before, the choice may be 
determined by the attribute of simplicity. 


OBITUARY 


SOMA WEISS 

Dr. Soma Weiss, of Cambridge, Massachusetts, 
died suddenly on January 31, 1942, after a brief ill¬ 
ness, just having passed his forty-third birthday. At 
the lime of his death he occupied two nationally im¬ 
portant medical posts: he was the eighth physician to 
be Hersey professor of the theory and practice of 
physic in Harvard University, and the second to be 
physician “in-chief of the Peter Bent Brigham Hos¬ 
pital in Boston. 

He was born in Bestcreze, Hungary, but came to the 
United States as a young man. Ho graduated from 
Columbia University in 1921 with the degree of bache¬ 
lor of arts, and received his medical diploma from 
Cornell University in 1923. But before this, already 
ho bad displayed ability as a teacher and student at 
the Royal Hungarian University at Budapest, where 
he served as demonstrator and research fellow in 
physiology and biochemistry. From the very outset 
of his career, therefore, he displayed an interest in 
these two fundamental sciences, and this persisted. 
He seemed to ask himself continually how things per¬ 
taining to medicine happened and how they might be 
influenced by physiologic and chemical approaches. 

In 1925, the Harvard Medical School was able to 
attract him to Boston by appointing him research 
fellow in medicine. The opportunities for the inves¬ 
tigation and study of disease afforded by the Thorn¬ 
dike Memorial Laboratory of the Boston City Hos¬ 
pital were bound to appeal to a man of his ideals, 
and here he worked until 1939. His career there 
served well to illustrate the qualities of imagination 
and industry which were so prominent in his make-up. 

In the Boston City Hospital, he rose from research 
fellow to assistant director of the Thorndike Memorial 
Laboratory and physician-in-chief of the Fourth Med¬ 
ical Service—no mean achievement in the course of 
eleven years for a stranger to Boston. As he grew 
Accustomed to Boston and its medical ways, and as he 
grew older, besides becoming a master clinician and 
inyestigator, be developed also remarkable skill in 


inspiring men younger or older than himself to learn 
more; medical students, interns or colleagues. These 
abilities were so impressive that he ascended the aca¬ 
demic ladder of Harvard with equal promptness. He 
started as an assistant in the department of medicine 
and became associate professor seven years later. 

During the years at the Boston City Hospital, hia 
industry bore fruit in many ways; The patients liked 
him, for his conscience never allowed him to forget 
that the patient in the hospital was a human being 
who might be, like any one else, homesick or lonely, ill 
in mind as well as body; his colleagues on the staff 
of the hospital admired and respected him, for he was 
easy to deal with, unselfish and always honest and 
straightforward; his students adored him. Whenever 
he made ward rounds, there would be an enthusiastic 
following; and one of the important teaching exer¬ 
cises which he conducted with painstaking regularity 
was that of meeting the house olBcers of the entire 
hospital one evening each week, when he would visit 
other wards than his own and discuss medical prob¬ 
lems with others than his own group. 

His pen was busy constantly; well over a hundred 
papers were written during his Boston City Hospital 
years; and they cover a wide range of subject-matter. 
They were written only as a man with scientific con¬ 
science allows himself to write—always with a careful 
analysis of what other workers had done previously 
on the problem under discussion, an account of what 
his own observations entailed and what he believed 
they added. To work and teach as he did required 
not only remarkable industry but also omnivorous 
reading. On top of all this, he found time to take a 
sincere interest in various scientific medical societies— 
the American Association for the Advancement of 
Science, the American College of Physicians, the 
American Heart Association, the Association of 
American Physicians, the Association of Research in 
Nervous and Mental Diseases, and many others. 

In 1938, when the Peter Bent Brigham Hospital 
needed to appoint a new physician-in-chief, and when 
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Harvard Uiuversity needed a new Hersey professor of 
the theory and practice of physio to succeed Dr. 
Henry A« Christian, Dr, Weiss seemed an obvioiudy 
satisfactory choice. So it came about that Dr. Weiss 
moved from tJie Thorndike Memorial Laboratory and 
the Boston City Hospital to the Peter Bent Brigham 
Hospital and was promoted to one of the most vener¬ 
able medical professorships in the country. 

Two and a half academic years in the life of a 
university or hospital are not long. Yet, Dr. Wei«i 
will be remembered by Harvard University as having 
carried forward honorably the fine tradition upheld by 
his predecessors in the Hersey professorship of the 
theory and practice of physic; and at the Brigham 
Hospital, ho will be regarded as are Francis Peabody, 
Harvey Cualiing and Henry Christian. For, like 
them, he did his share to make of this hospital an 
institution such as the donor wished—a sanctuary 
where Hte would be more hopeful and care more x>o6- 
fiible for sick persons in indigent circumstances resid¬ 
ing in the County of Suffolk and for sick persons the 
world over. Reoikau) Fitz 
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DEATHS AND MEIitORIAtS 

Dft. OiiOvm MoHBiiiL AXiUiK, associate professor of 
zoology at Harvard University and curator of mam- 
male at the Agassiz Museum, died on February 14, at 
the age of sixty-three years. 

Pkopkssor Fred W. Upson, dean emeritus of the 
Graduate College Of the University of Nebraska and 
a former chairman of the department of chemistry 
and chemical engineering, died on February 10. 

According to Chemical and Engineering News, as 
a memorial to E. P. Kohler, professor of chemistry 
at Bryn Mawr College until 1912 and at the time of 
his death in May, 1938, Sheldon Emery professor of 
organic chemistry at Harvard University, a fellow¬ 
ship for graduate study in chemistry has been en¬ 
dowed through contributions from his students. Re¬ 
cipients of the fellowship will be chosen in such a 
way as to provide for an exchange of outstanding 
students between the institutions where Kohler tau^t 
and those in which the Kohler tradition is particularly 
cherished. 


SCIENTIFIC EVENTS 


EXPEDITIONS OF FIELD MUSEUM OF 
NATURAL HISTORY 

Four of the five expeditions which Field Museum 
of Natural History has in Latin-American countries 
have recently sent to the museum reports on the prog¬ 
ress of their work. 

Paul 0. McOrew, assistant curator of paleontology, 
who is leader of an expedition in Honduras, reports 
that he has excavated a specimen of a large and nire 
dog which lived sonie 7,000,000 years ago and is 
similar to a rare type of about the same period that 
inhabited the North American plains. He has found 
also a dwarfed type of Pliocene horse which resembles 
prehistoric North American horses in all characters 
except size. Its stunted growth may have been due 
to the unfavorable habitat afforded by the tropics. 
He writes that the dog is a species almost ‘^certainly 
new to science, and of great importance.” He also 
writes: am amazed and pleased at the high opinion 

in this country of anything pertaining to ‘Los Estados 
Unidos.' ” 

Colin Campbell Sanborn, curator of mammals, who 
is conducting a zoological expedition in Peru, reports 
that he has collected a large number of animals for 
the museum. He is engaged in visiting localities of 
special zoological interest, especially in the valleys of 
some of the more remote tributaries of the Amazon. 

From Cuenca, Ecuador, Donald Collier, ethnologist, 
sends a preliminary report on explorations on ^ 
back in little-known regions, and archeological exca¬ 


vations on sites once the seats of prehistoric Indian 
communities. The museum slmres in this expedition 
with the Institute of Andean Research, New York. 

Dr. Julian A. Steyermark, who is conducting a bo¬ 
tanical expedition in Guatemala, is working in difficult 
mountain re^gions and living largely with native In¬ 
dians. 

The museum^s fifth Latin-American expedition, that 
being conducted by Llewelyn Williams, curator of 
economic botany, who is making a botanical survey in 
Venezuela, has not reported recently. 

DEDICATION OF THE HORACE H. RACK- 
HAM EDUCATIONAL MEMORIAL 

The Horace H. Rackham Educational Memorial 
of the Extension Service of the University of Michi¬ 
gan and the Engineering Society of Detroit was 
dedicated on January 28. The building was made 
possible by gifts to the university and to the society 
from the Horace H. Rackham and Mary A. Rackham 
Fund and from Mary A. Rackham. It was erected 
at a cost of $2,000,000 and is situated in the art center 
of Detroit. 

President Alexander G. Ruthven accepted the build¬ 
ing for the university. Ho pointed out that the facili¬ 
ties of the university wing of the memorial will be 
used to meet the educational needs of two groups, 
young people who are unable to spend years of con* 
tinuouB etudy at Aim Arbor and adults who detdre lb 
continue their ^ueation. He said; 
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No ono with the ability to carry on advanced studies 
should be denied the opportunity through the accident of 
financial responsibility to pay the cost of the regular 
college courses. It is not expected that this unit will ever 
become a branch of the parent institution, extensively 
duplicating the educational facilities in Ann Arbor. The 
plan will be to offer here courses most in demand with the 
thought that they will serve the need both of those who 
seek merely a limited amount of training beyond the high* 
scliool level. 

The two wings of the building, which is of white 
limestone, are owned separately by the university and 
the engineering soeiety. They flank a central section 
which contains an auditorium with a seating capacity 
of ],0()0 and a large banquet hall, both of which are 
available to either institution. 

The facilities of the engineering unit include a din¬ 
ing room, a small auditorium, large lounge and social 
rooms, a library, meeting rooms for the seventeen 
affiliated societies of the society and offices for the 
executive staff. 

Twenty-one classrooms in the university unit are 
capable of acoouiniodating approximately 1,000 stu¬ 
dents at one time. Special classroom facilities are 
provided for radio and specialused speech courses, 
science, mathematics, engineering and the social sci¬ 
ences. There is in the central section n spacious 
library, which will be conducted as a branch of the 
general library of the university and which overlooks 
the Detroit Institute of Arts and the Detroit Public 
Library. The university unit also provides office and 
classroom space for the graduate curriculum in social 
work of the Institute of Public and Social Adminis¬ 
tration. 

It is pointed out that centralization of the program 
of extension courses in the Detroit area will do much 
to unify and expand the program of the Extension 
Service, which for years has offered courses in 
churches, schools, buildings, hotel rooms and 
other scattered locations. Provision of office space in 
close proximity to the classrooms will also simplify 
administrative procedures. There was an enrolment 
for the first semester this year of more than 3,000 
students. 

ADVANCED INSTRUCTION AND RESEARCH 
IN MECHANICS AT BROWN UNIVERSITY 

Continuing the work offered during the summer of 
1941 and the present academic year, Brown Univer¬ 
sity will offer opportunity for instruction and re¬ 
search in mechanics and allied branches during an 
eleven weeks period beginning on June 15, as well 
as during the next academic year. During the sum¬ 
mer the emphasis will be on preparing for the present 
national emergency; during the academic year, atten¬ 
tion will be directed primarily toward a long-range 


program of preparation in applied mathematics for 
university instructors and for research workers. 

To review the work of the Summer School of 1941 
and to make recommendations on a nation-wide basis, 
an evaluflting committee, composed of eminent schol¬ 
ars in engineering, physics and mathematics, was 
appointed. This committee—consisting of Marston 
Morse, Institute for Advanced Study, chairman; Theo¬ 
dore von Karman, California Institute of Technology; 
Mervin J, Kelly, Bell Telephone Laboratories; George 
H. Pegram, Colmnbia University, and Wnrren Weaver, 
Rockefeller Foundation—in its report stressed the 
present need for developing a program in applied 
mathematics and endorsed the experiment made at 
Brown University. It is also aiding in shaping plans 
for the future. 

Courses are offered for the summer of 1942 under 
the direction of a distinguished faculty of eight. 
These include Professor Leon Brillouin, Professor 
Willy Prager, Dr. Stefan Bergman, Professor Ivan S. 
Sokolnikoff, Professor J. D. Tamarkin, Professor 
Willy Feller, Dr. Sergei A. Schelkunoff and Professor 
Richard von Mises. Under another program there 
will be lectures directed by Professor 11. B. Lindsay. 
In addition there will be single lectures or short series 
of lectures by visiting experts, some stressing the prac¬ 
tical side and others the theoretical. During the next 
academic year eight courses will be offered in addition 
to opportunities for research. Substantial fellowships 
will be available for selected students. 

Because this work is supported by the Engineering, 
Science and Management Defense Training Program 
of the U. S. Office of Education, the Carnegie Cor¬ 
poration of New York and the Rockefeller Founda¬ 
tion, no fees will be charged. In the summer the 
participants will be limited to eighty in number, of 
which twenty will devote their time primarily to re¬ 
search; during the academic year the number will be 
limited to forty. 

Information in regard to each of these programs 
may be obtained from the Dean of the Graduate 
School, Brown University, Providence, R. I. 

THE RESEARCH COUNCIL ON PROBLEMS 
OF ALCOHOL 

In an outline of its program of its objectives, re¬ 
sources and progress, the Research Council on Prob¬ 
lems of Alcohol makes a report of researches now in 
progress. These are; 

A critical survey of all work completed to date on the 
effects of alcohol on the individual—by the College of 
Medicine of New York University, with a grant of 
$25,000 from the Carnegie Corporation. 

A study of toxic factors in alcoholism—by the New 
York State Psychiatric Institute, with a grant of $1,500 
from The American Philosophical Society. Minimum 
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Talne of services and facilities contributed by the inati* 
tute—$2;200. 

A study of the role of alcohol in liver cirrhosis—by the 
College of Medicine of New York University, with two 
grants, $2,100 and $1,500, from The Dazion Foundation 
for Medical Besearch. Minimum value of services 
facilities contributed by the university^—$7,200. 

A study of reactions resulting from the ingestion of 
alcohol, for the ultimate purpose of discovering how a 
craving for alcohol is established—by the Phipps Psy¬ 
chiatric Clinic of Johns Hopkins University, with a grant 
of $l,SO0 from the council’s research fund. Minimum 
value of services and facilities provided by the clinic-^ 
$3,750, 

"What happens to patients discharged as cured” from 
institutions for alcoholics—by Columbia University, with 
a grant of $7,500 (for the first year) from the council’s 
research fund. 

The effects of maternal alcohol ingestions on the fetal 
cortex—by the University of Virginia Medical School, 
with a grant of $1,315 from the council’s research fund. 
Minimum value of services and facilities provided by the 
Medical School—$500. 

An informal survey of a town of 4,000 people to reveal 
the extent of alcoholism and the adequacy of measures 
now in use for its treatment—by B. M. Jellinek of the 
Laboratory of Applied Physiology of Yale University, 
This study is being carried on to provide for the experi¬ 
mental use of techniques being considered for a more 
extensive study. 

GRANTS-IN-AID OF THE COMMITTEE ON 
SCIENTIFIC RESEARCH OF THE AMERI¬ 
CAN MEDICAL ASSOCIATION 

The Committee on Scientific Research of the Ameri> 
can Medical Association has made grants-iu-uid as 
follows: 

T. T. Chen, University of California, iUustrations of 
malarial parasites. 

W. W. Cahill, Wayne University, Detroit, self-soloction of 
food in relation to tumor growth. 

Timotliy Leary, Boston, Massachusetts, cost of extra illus¬ 
trations in article on atherosclerosis. 

Reginald Fits, Boston, Massachusetts, the clinical begin¬ 
ning of hyperthyroidism. 

1. M. Tarlov, Jewish Hospital, Brooklyn, plasma clot as 
nerve suture. 

F. J. Braceland, Loyola University School of Medieins, 
Chicago, carbohydrate disturbances in schizophrenia. 

A. M. Lossek, Medical College of the State of South 
Carolina, retrograde degeneration in pyramidal tract. 
Charles W. Turner, University of Missouri, mechanism of 
lactation. 

Robert P. Ball, Columbia University, roentgen pelvimetry. 
A, McGhee Harvey, Vanderbilt University School of 
Medicine, Nashville, secretion of thymus gland. 

John R. Paine, University of hfinnesota, oxygen poison¬ 
ing. 

Hans Popper, Cook County Graduate School of Medi¬ 
cine, Chicago, vitamin A in tissue. 
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Wesley w. Spink, University of Minnesota, nutrition and 
immunology of staphylococcL 
Oliver F. Jones, University of Buffalo, effect of anti- 
anemic principle on ombryopic blood cells. 

Buid Bodaniche, University of Chicago, chemotherapeutie 
agents on intestinal fiora in infectioiu conditions. 

Ben Vidgoff, University of Oregon, morphology of endo¬ 
crine and secondary sex organs in male white rat. 
Daniel J. Olomset, Des Moines, Iowa, cardlao conduc¬ 
tion. . 

L, R. Cereeedo, Fordham University, New York, vitamin- 
B deficiency in rats and mice. 

Catharine Macfarlane, Woman’s Medical College of Penn¬ 
sylvania, Philadelphia, periodic pelvic and breast exami¬ 
nation. 

Peter P. H. de Bruyn, University of Chicago, osteogenic 
substances in laying birds. 

THE FIRST WESTERN MEETING OP 
BIOMETRICIANS 

On the initiative of Dr. C, 1. Bliss, chairman of the 
Committee of the Biometric Section of the American 
Statistical Association, a oouimittee of biologists and 
statistieians was appointed recently to organize a 
meeting of western biometriciaiis. Such a meeting 
was held on the Berkeley campus of the University 
of California on December 29 and 31, 1941. The 
theme of the meeting was: “The Potential and Actual 
Contributions of Statistics to the Solution of Biologi¬ 
cal Problems/' Sessions were held concurrently with 
those of the two national entomological societies whose 
members liave shown considerable interest in applica¬ 
tions of mathematical statistics. A joint session was 
held with these two groups in San Francisco on the 
afternoon of December 30. 

The committee that arranged this first western meet¬ 
ing of biometricians interpreted the word biometxy 
in a very broad sense and encouraged the attendance 
of biologists and mathematicians from as many fields 
as possible. Six separate sessions were held, each 
devoted to a general field. Those included: (1) 
botany—population studies, plant breeding and ge¬ 
netics; (2) general biology—bacteriology, irradiation 
by x-rays and by neutrons; (3) mathematics-statisti¬ 
cal techniques; (4) entomology—population studies 
and sampling problems; (5) forestry—growth, genet- 
ms and sampling problems. 

Twenty-four papers were presented in all and many 
of them created lively discu^ions. The meeting was 
well attended by both biologists and mathematicians, 
the former predominating. This testified to the wide¬ 
spread interest of biologists in the application of sta¬ 
tistical methods in their research. The growing use¬ 
fulness of statistics in biology was clearly evident in 
the tone of the meeting. It was felt that similar west¬ 
ern meetings called at regnlar intervals, pmi'hi^ eon^ 
jointly with the meetingB of the PachGie Coast $e0t&m 
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of the Ametioan Assooiation for the Advanoement of 
Seienee, irould be useful both to the biologists and to 
biologically-minded mathematicians and physicists. 

At a business meeting ^called during the second day 
it was resolved to set np a permanent organization, to 
be known as the Westesm Society of Biometricians, 
which may become affiliated with the Amerioan Asso¬ 
ciation for the Advanoement of Science, with the 
American Statistical Association and perhaps with 
other organizations. A oommittoo was elected to draw 
up the form of the permanent society. The members 
of the committee were selected to represent all fields 
of biology and mathematics. The following officers 
have been elected: 

Chnirman: J. Neyman (Mathematical Statistics); Vice- 
chairmen: E. B, Babcock (Genetics); B. T. Birgo (Phys¬ 
ics) ; E. C. Tohnan (Psychology), all of the University of 
Califoruui, Berkeley; Bccretariea: E. R. Dempster (Go- 
netical Effects of Irradiation), also of the University of 
California at Berkeley, and A. Hormay (Range Manage¬ 


ment), California Range and Forest Experiment Station 
at Berkeley. 

The organization of a second meeting, where the 
form of the new society could be discussed and voted 
upon, was left to this committee. In addition, the 
committee was directed to consider the possibilities of 
establishing a journal for the publishing of biological 
papers involving the application of mathematics to 
biological problems. Such a journal is needed in 
order to fill the gap between mathematical publications 
and the journals of biology. No such journal has been 
published in this country up to the present time. The 
idea of the new journal originated with the Committee 
of the Biometric Section of the American Statistical 
Association, and was heartily approved by those in 
attendance at the first western meeting in Berkeley. 
Any one interested in the new society is invited to 
communicate with members of the organizing com¬ 
mittee. 


SCIENTIFIC NOTES AND NEWS 


The annual general meeting of the American 
Philosophical Society will be held in Philadelphia on 
April 23, 24 and 25. The sessions on Thursday, April 
23, will be devoted to a symposium on recent advances 
in American archeology in which fifteen leaders in 
that field will take part. The Franklin Medal Lecture 
will be given on that evening by Dr. Sylvanus G. Mor- 
ley on the work of the Carnegie Institution in Central 
America and Mexico. Dr, James Rowland Angell will 
deliver the Penrose Memorial Lecture on Friday 
evening, April 24, on the general subject of education 
in a world at war. 

A SPECIAL cable from London to The New York 
Times^ dated February 21, reports that the Faraday 
Medal of the Council of the British Institution of 
Electrical Engineers has been awarded to Dr, Peter 
Kapitea in recognition of his contributions to science 
in the generation and utilization of intense magnetic 
-fields. Dr. Kapitza is director of the Institute of 
Physical Problems at the Moscow Academy of Sci¬ 
ences. Formerly be was assistant director of mag¬ 
netic research at the University of Cambridge. 

pBEfiEKTATiOK of the gold medal of the Radiological 
Society of North America was made at the recent Son 
Franciaeo meeting to Edith H. Quimby, “in recogni¬ 
tion of her work on dosage and filtration.” Since 1932 
Mrs. Quimby has been physicist at the Memorial Hos¬ 
pital for the Treatment of Cancer and Allied Diseases, 
New York 

. Av Hgkk, president of tiie firm of A. Hoen and 
Boittimore, has been elected 


an honorary member of the American Geographical 
Society of New York. The honor was conferred on 
Mr. Hoen in recognition of the contributions that his 
firm and he personally hnvc made to the development 
of the science and art of fine map reproduction in the 
United States. 

Harold S. Osborne, plant engineer in the opera¬ 
tion and engineering department of the American 
Telephone and Telegraph Company, New York, has 
been nominated for the presidency of the American 
Institute of Electrical Engineers. 

Francis W. Pennell, curator of plants of the 
Academy of Natural Sciences of Philadelphia, has 
l>€en elected president of the American Society of 
Plant Taxonomists. 

Dr. Francis S. Smtth, professor of pediatrics at 
the Medical School of the University of California, 
has been appointed dean. The post has been vacant 
since the retirement in December, 1939, of Dr, Langley 
Porter. 

Professor David L. Arm, of the Iowa State Col¬ 
lege, has been appointed head of the department of 
mechanical engineering. He succeeds Mark P. Clcg- 
hom, who will continue his work as professor. 

G. M. Ridenour, formerly associate professor of 
sanitary engineering at Pennsylvania State College, 
has been appointed associate resident lecturer on pub¬ 
lic health engineering at the School of Public Health 
cfif the University of Michigan, 

The staff of the department of psychology of the 
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Ijouisiana State University has undergone several 
changes in the past few months. Dr. Wayne Dennis 
has been appointed professor of psychology and head 
of the department; Dr. James H. Elder has been 
appointed assistant professor of i>8ychology to buo- 
oeed Dr. Harry M. Capps, who died on January 17; 
Dr. Alan D. Grinsted has leave of absence while on 
duty as a lieutenant in the U. S. Navy. 

Dr. a. Packchanian, who during the last six years 
has been connected with the National Institute of 
Health of the U. S. Public Health Service, ha.s re¬ 
signed to become associated with the School of Medi¬ 
cine of the University of Texas at Galveston. He will 
continue research in bacteriology and tropical medi¬ 
cine. 

Dr. Ernest W. Reid, of Pittsburgh, who lias been 
assistant chief, has been appointed chief of the Chemi¬ 
cals Branch of the Division of Materials of the War 
Production Board. He takes the place of Dr. Edward 
R. Weidlein, director of Mellon Institute, who will 
continue as senior consultant. Dr. Weidlein has been 
devoting part of his time to the branch, with his 
efforts centered recently on development of the syn¬ 
thetic rubber program. He will continue this respon¬ 
sibility for the Materials Division. 

Dr, Amos Christie, associate i>rofessoi' of pedi¬ 
atrics ut the Medical School of the University of Cali¬ 
fornia, San Francisco, has been appointed assistant 
director of medical and health service of the American 
Red Cross, with headquarters in Washington. 

Dr. Robert CtrsiiMAN Murphy, of the American 
Museum of Natural History, has been elected a coun¬ 
cilor of the American Geographical Society. 

C. P. Rassweileb, director of research of the Johns- 
Manville Corporation, has been appointed a vice- 
president of the company. He will continue in charge 
of research and development activities. 

Following the death of Senator Alva B. Adams 
of Colorado, Senator Carl A. Hatch of New Mexico 
was named on January 15 to take his plac^ as chair¬ 
man of the Senate Committee on Public Lands and 
Surveys. This committee has charge of all Senate 
bills relating to national parks. 

Professor Theodore H. Morgan, head of the de¬ 
partment of electrical engineering of the Worcester 
Polytechnic Institute, Worcester, Massachusetts, has 
been called to the U. S. Office of Education at Wash¬ 
ington as princii)al specialist in engineering educa¬ 
tion. His work will involve responsibility for the 
administration of the educational aspects of the na¬ 
tional engineering defense training program in col¬ 
leges and universities, including the development of 


intensive oourses designed to fit engineers for special¬ 
ised positions in defense industries involving all fields 
of engineering, He has been granted leave of absence, 
and will reside in Washington. 

Nature states that Sir John Russell, director of the 
Rothamsted Experimental Station, has been appointed 
advisor to the Soviet Relations Branch of the Ministry 
of Information. When canning out research in the 
agricultural sciences, Sir John came into close contact 
with Soviet men of science and has traveled widely in 
the U.S.S.R. 

Nominations to the council of the American Asso¬ 
ciation of Museums for the three-year term 1.942-45 
have been made by the council as follows: Henry But¬ 
ler Allen, director of the Franklin Institute, Philadel¬ 
phia; Audrey Avinoff, director of the Carnegie Mu¬ 
seum, Pittsburgh; Alfred H. Barr, Jr., director of 
the Museum of Modern Art, New York; Charles M. 

B. Cadwaladcr, director of the Academy of Natural 
Sciences of Philadelphia; Grace L. McCann Morley, 
director of the San PVancisco Museum of Art; Arthur 

C. Parker, director of the Rochester Museum of Arts 
and Sciences; Lauranee P. Roberts, director of the 
Brooklyn Museum, New York; Carl P. Russell, super¬ 
visor of interpretation, National Park Service, Wash¬ 
ington; Paul J. Sachs, associate director of the Fogg 
Art Museum, Cambridge, and Alexander Wetmore, 
assistant secretary of the Smithsonian Institution, 
Washington. 

Dr. Otis W. Caldwell, general secretary of the 
American Association for the Advancement of Sci¬ 
ence, spoke on February 20 at 7:30 p.m. at Mem¬ 
bers Night of the American Institute, New York. His 
subject was ‘^Text-book Science.” 

Dr. Albert F. Blakeslkb, of Cold Spring Harbor, 
N. Y., last year president of the American Association 
for the Advancement of Science, delivered on Febru¬ 
ary 19 the annual Phi Beta Kappa lecture at the 
College of Wooster on ^Tersonality in Relation to 
Science and Society/' He also addressed the students 
on *‘The Scientific Metliod in Every-day Life,” and 
spoke to the staff of the Ohio Agricultural Experiment 
Station and a genetics group at the college on “Con¬ 
trol of Evolution in Datura.” 

The seventh annual Hughlings Jackson meiuorial 
lecture of the Montreal Neurological Institute will be 
given on February 27 by Dr. Edgar D. Adrian, pro¬ 
fessor of physiology at the University of Cambridge, 
Nobel laureate in medicine in 1932. He will speak on 
“Sensory Areas of the Brain.” 

During the period from February 23 to March 14, 
Dr. P. W. Bridgman, HoUis professor of mathematioti 
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and natural philosophy at Harvard University, is de¬ 
livering Sigma Xi lectures dealing with the problems 
and techniques of high pressure at the following in¬ 
stitutions: the Iowa State College, the University 
of Miuneaota, the University of Wisconsin, Purdue 
University, the University of Cincinnati, the Carnegie 
Institute of Technology, the University of Illinois, the 
Ohio State University, the Pennsylvania State College, 
Swarthmore College, Rutgers University, Yale Uni¬ 
versity, the University of North Carolina, the Louisi¬ 
ana State Univt»rsity, Tuhine University, the Univer¬ 
sity of Texas and the Rice Institute. 

A SEitiES of three public lectures entitled “Our 
Ancestors, Ourselves, Our Descendants” has been ar- 
range<I at the Woman’s Medical College of Pennsyl¬ 
vania. On January 23, Professor R. Ruggles Oates, 
of the Marine Biological Laboratory at Woods Hole, 
Mass., delivered the first lecture. Professor Laurence 
H. Snyder, of the Ohio State University, will give the 
second lecture on March 27, and Professor Earnest 
A. Hooton, of the deportment of anthropology of 
Harvard University, will give on April 24 the last 
lecture. 

A BERiKs of fourteen Thursday evening seminars 
on “Biologically Active Substances” will be conducted 
this winter at the Physiological Laboratories of Clark 
University, Those in charge of the serninura are: Dr. 
Kenneth Thimann, Harvard Biological Laboratories; 
Dr. Gregory Pincus, Clark Physiological Lal)oratories; 
Dr. E. B. Astwood, Harvard Medical School; Dr. 
Arturo Rosenblueth, Harvard Medical School; Dr. 

G. H. Parker, Harvard Biological Laboratories; Dr. 
Valy Menkin, Harvard Medical School; Dr. George 
Wald, Harvard Biological Laboratories; Dr. Mark 
Graubord, Clark Physiological Laboratories; Dr. 
Elmer Stotss, Harvard Medical School; Dr. Kurt 
Stem, Yale Medical School; Dr. Hudson Hoagland, 
Clark Physiological Laboratories; Dr. Robert S. 
Harris, Mas.sachu 9 ett 8 Institute of Technology; Dr. 

H. fJ. Muller, Amherst College; Dr. M. L. Anson, The 
Rockefeller Institute. 

The Civil Service Commission is seeking metal¬ 
lurgists for work in Government navy yards, arsenals 
and other war agencies. The positions pay from 
$2,000 to $5,600 a year and will last in most cases for 
the duration of the war. Sending application forms, 
obtainable in any first- or second-class post office, to 
the Commission in Washington, D. C., is all that is 
necessary to be considered for these positions. Ex¬ 
perience in metal-working industries with fabrication 
prooesses such as welding, die-casting, heat treating, 
x-ray testing and metallographic work is particularly 
desired, but not necessary for all positions. College 
training in metallurgy or college training in other 
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qtuilify for positions pfef 

higher salaried positions, some 

or graduate study, in addition to 

is required. The positions are in Washiu^i.^. ower 

and in Government war establishments througn?^ 

the coimtry. 

Alumni of Bucknell University have organized the 
Bucknell Alumni Research FoundatioTi and have in¬ 
corporated it as a non-profit organization. Its im¬ 
mediate purpose is to utilize the results of the re¬ 
searches of Dr. William H. Eyster, who has been 
made research professor of genetics. Di*. Eyster will, 
in the future, devote most of his time to a study of the 
genetics and breeding of economically important food 
and ornamental plants. 

The third annual symposium of the Society for the 
Study of Growth and Development was advertised in 
Science of January 2 as $3.00 to members of the 
society. The price should have been $3.00 to non¬ 
members of the society. Members, of course, receive 
a copy free. 

The eighty-first national meeting of the Electro¬ 
chemical Society will be held at Nashville, Tenn,, from 
April 15 to 18. Plans for the meeting are l>eing car¬ 
ried out by Professor J. M. Breckenridge and his 
committee. There will be two symposia, one on “Elec¬ 
tric Furnace Reactions,” in charge of Dr. John D. 
Sullivan, of Battclle Institute, Columbus, and the 
other on “Corrosion,” in charge of Dr. R. M. Bums, 
of the Bell Telephone Laboratories, New York City. 

The Midwestern Psychological Association will 
hold its seventeenth annual Tueeting at Hotel Statler, 
St. Louis, Mo., on Friday and Saturday, May 1 and 2, 
under the presidency of Dr. J. P. Porter. The title 
of his presidential address will be “Psychology and 
the Functional Integration of Human Behavior,” 
The members of the department of psychology at 
Washington University will act as hosts, with Dr. 
J. P. Nafe as chairman of the local committee. On 
account of the considerable distance of the university 
from housing facilities, all meetings will be held at 
Hotel Statler, the headquarters. 

The Association of Southeastern Biologists will 
hold its sixth annual meeting at Miami, Fla., April 
16, 17 and 18, with the University of Miami as host, 
The official hotel will be the Antilla, Coral Gables, at 
$1.50 per day. The president, A. S. Pearse, Duke 
University, will address the association on nmrmc 
biology in the Southeast. The first day of the meeting 
will be devoted to a marine trip and a field trip to the 
feverglades. Information regarding the trips can be 
obtained from Professor Jay F. W. Pearson, of the 
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University of Miami. Abstracts of papers to be pre¬ 
sented must be filed with the secretary^ Donald C. 
Bonghton^ U. S. Ileg:ional Laboratory, Auburn, Ala* 
bama, not later than March 31. 

The second American Congress on Obstetrics and 
Gynecology, sponsored by the American Committee 


on Maternal Welfare, will be held in St. Lonia from 
April 6 to 10. The program will include general as- 
sembliea and individual group meetings on medical, 
nursing, public health and institutional administrative 
problems relating to the factual and scientific aspects 
of maternal and infant care. 


DISCUSSION 


A YEAR IN AN AMERICAN UNIVERSITY 

It is always with the greatest of pleasure that I 
recall the time I spent in the United States in 1928-20 
as a visiting professor of colloid chemistry in the Uni¬ 
versity of Wisconsin, Madison. Madison is a charm¬ 
ing little town lying in the midst of the golden fields 
of the Middle West and surrounded by numerous 
lakes and forests. The locality strongly resembles 
that of the Valdai Hills or Lake Seliger, the favorite 
vacation spots of the residents of Moscow and Lenin¬ 
grad. 

Almost the whole of Madison is permeated with the 
life of the university, and the university grounds are 
the real heart of the city. There are many such towns 
in England and Holland, and once Germany, too, had 
such towns, but that was before the tempest of mad¬ 
ness dispelled the traditions of German learning. 

Particular attention w^as concentrated on colloid 
chemistry in tiie University of Wisconsin, and this 
chair was occupied in turn by a number of professors 
invited from other universities and even from other 
countries. Nowhere is this excellent fonn of interna¬ 
tional scientific collaboration practiced so widely as in 
the United States. Berides teaching, I had the oppor¬ 
tunity, while in Madison, of engaging in certain ex¬ 
perimental researches on various problems of electro¬ 
chemistry. What especiaUy amazes the foreigner in 
an American laboratory is the ability to get along 
with a very small service staff and with a modest 
supply of apparata and reagents. The necessary 
orders are put through without any formalities and 
thanks to the high level of the American laboratory 
supplies industry and the fact that standard spare 
ports for instruments are always on sale, these orders 
are very easily filled. American students very quickly 
grasp and carry out the idea of experimental work, 
for they come of a people accustomed to automobiles 
and radios from childhood. 

Another attractive feature of the University of Wis¬ 
consin was its democratic traditions and the interest 
its members showed in the Soviet Union. Every new 
person I met followed up the traditional first ques¬ 
tion, "How do you like this country t” with questions 
concerning the life of the Soviet Union, its organiza¬ 
tion and aims. The American does not put these 
questions in a general form. On the contrary, he tries 


to build up a picture for himself on the basis of con¬ 
crete details. I remember that when I was asked to 
speak on the Soviet Union at the faculty of the chem¬ 
istry department the questions put to me sometimes 
concerned minor everyday matters, which, however, 
helped the audience form a tangible idea of life in the 
Soviet Union. 

In general the year I spent in Madison is one of the 
moat pleasant years of my life. The only thing that 
worried me at first was the fear that my English would 
be unintelligible to my students. These fears, how¬ 
ever, were soon disprelled; as explained to me with the 
characteristic outspokenness of the American students, 
since I always made the same mistakes my hearers 
soon readily grew accustomed to them. 

My year in Madison also gave me the opportunity 
to visit a number of other American universities and 
laboratories and to become acquainted with many 
prominent American chemists. In the General Elec¬ 
tric laboratories in Schenectady I had the great pleas¬ 
ure of meeting Dr. Irving Langmuir, who, in my 
opinion, has had more influence than anybody else on 
the modern development of physical chemistry. Espe¬ 
cially that field which has taken most of my attejation, 
the study of surface phenomena, is endlessly indebted 
to the brilliant and versatile gifts of this scientist. I 
remember very well how, at the beginning of my 
career, I used to impatiently await every new work 
of Langmuir’s. The last time I saw his signature 
under a printed text was but a few weeks ago. It 
stood under an appeal addressed by American scien¬ 
tists and writers and calling for a fight against 
Nazism. 

At the invitation of Professor J. W. McBain, I 
delivered a lecture at Stanford University, amidst the 
cactuses and palms of California. We had a long 
disouBsion then about the structure of surface layers, 
but just now I should like to remember Professor 
McBain not only as an outstanding scientist but as a 
man who has given a great deal of effort to consolidat¬ 
ing the ties between American and Boviet science. On 
my way back to Moscow from America I stopped in 
Berlin. This was in the summer of 1920. German 
erience was still in esdstenoe then, and on the qniel 
streets of DaMem people spoke of scientific theories 
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ftxid new diBeoveories and not of killing and destruction, 
tn the Kaiser Wilhelm Institute ftir physikulischc 
Chemie, directed by the famous Friedrich Haber, I 
met Professor N. Freundliob, from whom we all more 
or less learned colloid chemistry. He invited me to 
remain and work awhile in Germany, but I was in a 
burry to get home. 

All this now seems to be a dream from long ago. 
Haber and Freundlioh have died in exile. The Ger¬ 
many of to-day does not offer us joint scientific work 
but the destruction of our cities and the physical 
extermination of their populations. All our thoughts 
are turned to the assistance of our country. And in 
this fierce fight which we arc waging for ourselves and 
for all humanity, we are glad to know that we have 
behind us all the might of the great American nation. 

A. Frumkin 


NEON LIGHTS 


In the December 19, 1041, issue of Scibkce, there 
appears a note entitled Extra Strong Heliotropic 
Effect of Neon Lights.^^ The writer points out that 
insects have been observed to collect around neon 
lights to a greater extent than around ^Vhite lights.’’ 
He then suggests that the ‘*neon lights may emanate 
invisible rays which connect with the antennae of 
various insects and pull them to its source,” The be¬ 
lief is implied that the insect eye is sensitive only to 
visible radiation, that is, wave lengths to which the hu¬ 
man eye is sensitive (approximately 3,900 to 7,200A), 
Experiments by Bertholf on the honey-bee^ and 
Dro^ophila^ show that in these two insects sensitivity 
to wave-lengths in the near ultraviolet is far greater 
than sensitivity to those wave-lengths visible to the 
human eye. li'he sensitivities of these insects have 
maxima near 3,600A several times the sensitivity to 
any wave-lengths in the visible; and there is general 
high sensitivity between 3,000 and 4,000A. The spec¬ 
trum of neon shows a number of strong lines in this 
region, whereas the spectra of tungsten filament lamps, 
presumably the source referred to as ‘Vhite lights” by 
the writer, is weak in this region. Even without on 
estimate of relative intensities one might expect tlmt 
these insects, both of which are positively oriented by 
light, would collect in greater concentration about 
neon lamps than about tungsten filament lamps. It is 
reasonable to assume that the eyes of many other in¬ 
sects have spectral sensitivities similar to those of the 
honey-bee and Drosophila and would behave in siniihir 
fashion. Lacking complete knowledge on this point 
and with no estimate of the relative intensities of the 
sources, no final explanation of the writer’s observa- 


^ L. M. Bertholf, J. Afftio, Research (1931) 42, 379; 
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tton can be given, but there seems no reason to postu^ , 
late that any organ other than the insect eye is in¬ 
volved. 

It seems appropriate to call attention here to the 
fact that many interpretations of behavior of lower 
organisms have been based on the assumption that 
their light receptors are strictly comparable to the 
eyes of man. Accurate information on the photore¬ 
ceptors of invertebrate organisms is more scanty than 
could be desired, but, nevertheless, many instances of 
mystifying behavior of organisms in light fields may 
be quite simply explained if spectral sensitivity and 
visual acuity are taken into account. 

Harold F. Blum 

National Cancer Institute, 

National Institute or Health, 

U. S. Public Health Service 

GALENA IN CONCRETIONS OF POTTS- 
VILLE AGE 

The writer is interested in the article written by 
Alfred C. Lane in the issue of Science of November 
14, 1941, concerning the occurrence of galena in sedi¬ 
mentary rock. Lane calls our attention to the fact 
that sedimentary galena from Joplin, Mo., has a rela¬ 
tively high proportion of isotopes which may be of 
radiogenic origin. He urges that galenas from sedi¬ 
mentary formations be collected and kept for further 
scientific research, and tlie Committee on Measurement 
of Geologic Time be informed about it. 

Near Marsfaallvillc, Ohio, in a railroad cut near 
that village, is an excellent exposure of the unconform¬ 
ity between the Mississippian sandstone and the basal 
Pennsylvanian, known as the Pottsville. Not far 
above the unconformity, in a black, bituminous, thinly 
laminated shale, occur numerous clay iron-stone con¬ 
cretions of the septarian type. These contain an 
association of minerals similar to that in the lead and 
zinc deposits of the Mississippi Valley. In addition 
to galena are found sphalerite, barite and pyrite. 
Sphalerite occurs in greatest abundance and barite is 
quite common. Galena is rare in occurrence and it 
required the cracking of large numbers of concretions 
to find one crystal, which is embedded in the concre¬ 
tion and measures about one quarter inch long and 
one eighth inch wide. 

Karl Ver Stekg 

Colleoe of Wooster 

A PURE NITROGEN NATURAL GAS WELL 

What is believed to be the first pure nitrogen nat¬ 
ural gas well ever to be discovei'ed in the United 
States, in so far as the writer has been able to ascer¬ 
tain, has been discovered at a shallow depth in eastern 
Wyoming, during the past season. 

In the course of drilling a well for water on the 
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W. H. Cross ranch, near the southern rim of the Pow¬ 
der River Basin, at a depth of only 156 feet, the bit 
penetrated a sand member containing a non-inflam¬ 
mable gas, under considerable pressure, so the well 
was shut down for a check and testing. 

Warren D. Skelton, Wyoming state mineral super¬ 
visor, took a sample of this gas, and turned it over to 
the U. K. Geological Survey testing laboratory, in 
Casper, Wyoming. The analysis made by J. Q. Craw¬ 
ford, chemist there for the Geological Survey, shows 
this sample to be 100 per cent, pure nitrogen gas. In 
a letter concerning this unusual occurrence to the 
writer, Mr. Skelton states: “I am certain the sample 
was in good shape for analysis when taken, as the gas 
was allowed to flow through the tube for some time 
before the connections were closed and the sample 
taken confined.” 

The official report furnished to me by the state 
mineral supervisor shows that this nitrogen gas de¬ 
veloped a rock pressure of eleven pounds in ten min¬ 
utes. As the top of the sand was barely penetrated, 
according to information furnished by the drillers, 
it is probable that this does not represent the total 
rock pressure present here. It has been the writer^s 
observation that actual top pressures may take much 
more time than this to develop, with other natural gas 
wells of relatively low pressures, even when the sands 
have been fully penetrated by the drilling bit, par¬ 
ticularly where such sands tend to be “tight,” i,e., of 
low porosity, or partially cemented up. Con.sequently, 
a considerable pressure of this nitrogen gas may be 
present in this formation and locality. The well was 
diut down and closed. 

Because of the possible use of this remarkable 
natural gas for present war emergency purposes, it 
seems important to call general attention to its ex¬ 
istence at this time. 

Harold J. Cook, 
ConsuUmg geologist 

Aqatk, Nebraska 

ADVERTISEMENTS IN SCIENCE 

I HAVE just received the issue of Science for Feb¬ 
ruary 6, 1942. I wish to raise again a question of 
which I spoke once before, namely the small amount 
of report and discussion of the scientific matters of 
the annual meeting and the large amount of adver¬ 
tising. 

I check 23 pages of reports and accompanying dis¬ 
cussions, and 65 pages of advertising. The reports 
and discussions are preceded by a little more than half 
of the advertising. When I first picked up this issue 
its size gave me the impression that we would have a 
more than usually full account of the meetings. Ex¬ 
amination showed that my first impression was de¬ 
cidedly wrong. Indeed, ns I turned the pages looking 


for the reports, 1 was disturbed and much disap¬ 
pointed in being forced to the conclusion that the 
science meetings, so far as the reports go, are merely 
the agencies for carrying a huge amount of paid-for 
advertising. 1 am fully aware that the advertising is 
what pays mostly for the publication, ns well as for 
profits beyond costs. Although the magazine is the 
property of the editor it is listed as an official organ 
of the American Association for the Advancement of 
Science and undoubtedly many members think of the 
American Association for the Advancement of Science 
and the magazine as closely related in policies. Hence 
my brief comments from which I omit a good many 
points which occur to me, 

Otis W. Caldwell 

As Dr. Caldwcirs point of view may be shared by 
other members of the American Association for the 
Advancement of Science, it seems desirable to give an 
explanation of the situation. Science issues one spe¬ 
cial number a year and selects the one containing the 
report of the annual meeting of the association which 
is sent to all members of the Association and to some 
scientific men who should become members. Conse¬ 
quently, the issue for February 6 had a circulation of 
30,000 copies. 

This provides an attractive opportunity to publish¬ 
ers of scientific books, makers of scientific instruments 
and dealers in scientific supplies to reach practically 
all the scientific men of America through the insertion 
of a single advertisement. If such an advertisement 
were inserted in each of the special scientific journals 
the cost would be perhaps fifty times as much. There 
is no advance in charges for advertisements in the 
special issue, which has twice the usual edition. Con¬ 
sequently, profits to the journal are much smaller 
than in the regular issues. It is an opportunity for 
advertisers to come in contact with scientific men and 
to demonstrate their interest in research work. The 
special issue of Science is welcome to scientific men 
for the report of the annual meeting of the association 
and because the advertisements are of interest to them. 
The number can be kept through the year as a sum¬ 
mary of the work done and as a directory of what 
is being accomplished by publishers and manufactur¬ 
ers to cooperate in work for the advancement of 
science. For this end publications and apparatus are 
as essential as the work of scientific men. 

The special issue contains the same number of read¬ 
ing pages 08 the regular issues of the journal, which 
prints two volumes a year of about seven hundred 
pages each. In 1940 the number of pages of reading 
matter in the first volume was 704; in the second 
volume it was 698. This is equal to the contents of 
twenty books which might sell for three dollars each. 
Members of the American Association pay three dol- 



Ian for the Annual subsctiption. There are but few 
journals^—perhaps no ecientifle journals—of the size 
of ScuCKOff that are supplied at such a moderate rate. 
The subscription to JVa^ure is £4^10a''0d* 

The expenses of Soibnob^ according to the audit 
report of 1940 (the report for 1941 is not yet ready), 
adding $10,000 as the estimated value of the editorial 
work, are $68,439. In 1941 there were 15,185 sub- 
Bcribers, making the cost of supplying the journal to 
each subscriber $4.51. It is possible to supply the 
journal to members of the association for three dollars 
eadi only on account of libraries and other subscribers 
who pay the regular sabscription price of $6.00, and 
principally on account of receipts from advertising, 
which in 1940 amounted to $33,207. 

These advertisements are not only of value to adver¬ 
tisers, but are also useful to readers of the journal. 
One of the most distinguished scicntiflo men in 
America paid a doubtful compliment to Science by 
writing that he found the advertisements the most 
interesting and useful part of the journal. Great 
care is taken by the editor to admit to the advertising 
pages only announcements that are regarded as pro¬ 
moting the advancement of science. Not only docs 
Science contain no advertising of tobacco and liquors, 
but there are no announcements of automobiles and 
other products of scientific invention which might be 
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regiurded as of interest to scientific men. Every effort 
is used to make the advertisements informative and 
not primarily competitive. Advertisements are not 
accepted that make extravagant claims, and adver¬ 
tisers cooperate with the journal in presenting their 
announcements in a scientific and dignified form, such 
as is in place in a journal such as Science. 

Science has been the official journal of the Ameri¬ 
can Association for the Advancement of Science since 
1900; during this period the membership of the asso¬ 
ciation has increased from about 1,200 to more than 
23,000. Since the agreement of 1938, Science has 
been the property of the association, though the pres¬ 
ent editor retains control until he dies or volun¬ 
tarily relinquishes it. The control will then be taken 
over by the association and will rest in the hands of 
members of the executive committee and of the coun¬ 
cil. Like the present editor they will doubtless realize 
the importance for the advancement of science in 
America of intimate and cordial relations between 
scientific workers and those who publish their work 
and those who supply them with the necessary appa¬ 
ratus and supplies. Scientific progress is the joint 
product of research men and manufacturers. This is 
notably the case in the great industrial laboratories on 
whose knees lies the future of science and civilization. 

Editor 
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SCIENTIFIC BOOKS 


RESEARCH AND STATISTICAL 
METHODOLOGY 

The Second Yearbook of Research and Statistical 
Methodology Books and Reviews, Edited by Oscar 
Krisen Buros^ xxii + 3S3 pages. Highland Park, 
New Jersey: The Gryphon Press. 1941. $5.00. 

In 1625 Francis Bacon, in Ids essay ‘^Of Studies,” 
wrote: “Some books are to be tasted, others to be 
swallowed, and some few to be chewed and digested; 
that is, some books are to be read only in parts, others 
to be read, but not curiously, and some few to be read 
wholly, and with diligence and attention.” Had he 
lived to-day, he might have added that some books 
ought not to be read at all. At no time in the past 
has there ever been such a need for guidance in select¬ 
ing books for reading, study or reference. Presum¬ 
ably, book reviews arc written to provide such advice. 
If this is the case, then a reviewer is placed by his role 
in a position of trust; especially when his prominence 
is such as to give special importance to his opinions. 
It is regrettable, therefore, when prominent individ¬ 
uals write inconclusive reviews of books the subject- 
matter of which is well within the domain of their pro- 
fleieney. It is likewise unfortunate when reviewers 
outside their competence. Nowhere are these 


regrettable occurrences more prevalent than in the re¬ 
viewing of books on statistical theory and methodology, 
Furtheriiiore, the consequences are seriouB, for the 
majority of readers and users of statmtical text-books 
and manuals are not qualified to judge the validity, 
accuracy or limitations of the material before them. 
In selecting a book on statistical thct»ry or methodol¬ 
ogy, it is often necessary at the present time to 
examine several revie^vs of the same book. This com¬ 
parison of evaluative stjiteinents appearing in diverse 
journals end periodicals is greatly facilitated by the 
book under discussion here. 

“The Second Yearbook of Rcscarcli and Statistical 
Methodology Books and Reviews,” like the first volume 
of this series,* is a collection of book review excerpts. 
By the editor’s count, “ ‘The Second Yearbook’ con¬ 
tains one thousand six hundred and fifty-two review 
excerpts from two hundred and eighty-three journals 
compared to six hundred and thirty-five review ex¬ 
cerpts from one hundred and thirty-one journals in 
the first volume.” Only one journal, Economica, did 
not grant permission to excerpt its reviews; suitable 

Research and Statistical Methodology Books and Re¬ 
views pf 1933-1058.” Edited by Oscar Krisen Buros. 
New Brunswick, N, J,: Rutgers University Press. 1038, 
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reviews in this journal consequently have been indexed 
but not excerpted. The journals utilized represent a 
wide variety of fields; accountancy, actuarial science, 
agrrioulture, anthropology, business, biology, econom¬ 
ics, education, engineering, entomology, eugenics, for¬ 
estry, general science, genetics, mathematics, medicine, 
philosophy, physics, plant pathology, political science, 
psychology, public health, sociology, statistics, veterin¬ 
ary science, and others, A directory of these periodi¬ 
cals is provided for the first time, and in it are listed 
the editor's name, the location of the editorial offices, 
the number of issues per year, the price, the name of 
the organization of which the journal is the official 
organ, etc. Other new features are a publishers' direc¬ 
tory and the addition of authors' names as cjitehwords 
in the running heads at the top of each page. As the 
books are arranged in alphabetical sequence according 
to authors, the last-mentioned feature greatly facili¬ 
tates reference to the books by a particular author. 
The index of names i>rovided does not distinguish in 
its references between books and book reviews by the 
individual concerned and could be made more useful 
by printing in different kinds of type the numbers 
which designate books and book reviews by a given 
individual. An index of titles, a classified index and 
a publishers' index and directory arc provided also, 

“The Second Yearbook" lists three hundred and 
fifty-nine books written in English and published in 
1933 or since, the great majority accompanied by at 
least one review excerpt. About one third of these 
were listed previously in the first volume and are 
included again in accordance with the policy to con¬ 
tinue listing books in successive yearbooks as long as 
new reviews api>car. In such cases references are 
given to the reviews appearing in the first volume. 
The excerpts in “The Second Yearbook” are longer 
and more informative than tiiose in the first volume of 
this series. Other improvements are a better format, 
larger type and a more natural nuuibering system— 
the curious system employed in the first volume was 
bewildering to many users, “The Second Yearbook" 
is on the whole a marked improvement over the fir.st 
of the series. The editor seems to have profited from 
the reviews of the first volume, excerpts from these 
reviews being included in the present volume. 

The objectives of this yearbook series in its present 
form are listed in the preface as follows: 

(a) To make Btudents and teachers of statistics more 
keenly aware of the inadequacy of much of what is now 
presented in text-books and classes despite the fact that 
such statistical techniques are incorrect, inefficient, and 
obsolete, (b) To help stndemts, teachers, and librarians 
to select text-books with greater dlscriiuinatiou. (c) To 
point out to students and teachers the weak and strong* 
points of particular books, (d) To assist more advanodS 
students in keeping abreast of modem developments ih 


monograph and textbook writing and criticism, (e) To 
encourage research workers to consider and examine 
methodology books intended for workers in other fields 
and also books on general history of science, scientific 
motliod, and the social relations of science, (f) To em- 
pliasize that there are usually marked differences of 
opinion even among the more advanced students of sta¬ 
tistical theory in their appraisal of a particular book, (g) 
To indicate the vast extension of fields in which statistical 
techniques aro being found useful and necessary, (h) To 
discourage the writing and publication of stereotyped text¬ 
books written by persons ignorant of modern developments 
in statistical theory, (i) To make readily available impor¬ 
tant and provocative statements which, though appearing 
in book roviows, have considerable value entirely apart 
from a consideration of tho book under review, (j) To 
improve the quality of reviews by stimulating editors to 
take greater pains to choose conipotent reviewers who 
have the industry and the courage to ecmtribute frankly 
critical reviews following a careful study of the book be¬ 
ing reviewed, (k) To improve the quality of book reviews 
by stimulating reviewers "to take their responsibilities 
more seriously" by refusmg to review books which they 
cannot, or will not, appraise competently and honestly. 

In pursuing these objectives the editor of “The 
Second Yearbook" has been limited by the extent to 
which the reviewers themselves made these their goals 
—^he could only quote from what was before him. 
“The quotations represent the critical portions of all 
reviews which could be located, even though some of 
these reviews seemed to have been written by persons 
who either were incompetent to appraise the book 
under review or were unwilling to speak frankly. 
[The aim has been] to present in an unbiased manner 
the evaluative comments contained in all reviews which 
[could be located]. The amount of space devoted to 
excicrpts for a given book is in direct proportion to 
the number of evaluative reviews located and not 
necessarily to the importance of the book.” As a 
result of this editorial policy, “The Second Yearbook" 
is somewhat encumbered with inconclusive excerpts 
from inconclusive reviews. While this may be all 
right from the viewpoints of objectives (j) and (k), 
it greatly dulls the effectiveness of “The Second Year¬ 
book" as a guide in the selection of books, i.a., from 
the viewpoints of objectives (a) to (c). The present 
reviewer feels that the editor would do well in the 
preparation of future yearbooks to strive for maxi¬ 
mum guidance in the selection of books, by including 
only the most informative and provocative statemwita, 
leaving objectives (j) and (k) to be attained indi¬ 
rectly through bis presentation of examples of good 
reviewing. 

The excerpting seems to have been done without 
noticeable bias. From a comparison of numerous 
excerpts with the original reviews, it can be said that 
on the whole the excerpts faithfully reflect the 
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opinions of the original reviewers relative to the 
authors’ choices of subject matter and their presen¬ 
tation of it. By making available in one place some 
really evaluative statements originally appearing in 
very diverse journals, the editor has rendered u great 
service to aU who try to select the best from the mass 
of current literature on statistical theory and meth¬ 
ods. Incidentally, from a comparison of some of the 
reviews presented here, the present reviewer wonders 
whether it might not be desirable in certain instances 
to have reviews jointly written by an expert on the 
theory involved and a person experienced in the Hold 
of application. 

While the excerpts in “The Second Yearbook’^ pro¬ 
vide a good summary of the reviewers’ opinions of a 
given book, they gencrnlly fail to give an adequate 
guide to its contents, even when all excerpts for this 
same book are viewed collectively. In tnoat instances 
the original reviews contained a listing of the contents, 
but these portions were generally omitted in the ex- 
cerx)t8. Since such information is most essKnitial for 
objectives (a) to (c), the present reviewer feels that 
the editor should devise sonic scheme for including 
this information in future yearbooks. 

On account of its cost, which really is not excessive 
considering the work involved, it is unlikely that “The 
Second Yearbook” will find its way into the libraries 
of ail persons interested in statistical theory and meth¬ 
odology. On the other hand, it should be available in 
departmental libraries of all departments employing 
statistical metJiods in their research, and, on account 
of its fairly comprehensive listing of books on history 
of science and scientihe method, it should be a useful 
volume in almost every scientific library. As noted 
above, only books written in English are included in 
the present volunie, but the editor comments, “If ‘The 
Second Yearbook’ is well received, foreign-language 
books will probably be included in the next yearbook,” 
The continuation and improvement of this yearbook 
aeries are thus placed squarely on the shoulders of the 
scientific public. 

C. Eisxnhakt 

University op Wisconsin 

CLINICAL PELLAGRA 

CUniGal Pellagra, By Skalb Harris. 494 pp. 66 

figures. St. Louis: C. V. Mosby Company. 1941. 

This book is the first on pellagra by an American 
author in more than twenty years—a period during 
which there has been greater progress in our knowledge 
of the disease than in all the rest of the history of 
pellagra. It therefore covers a most important period 
for the reader who has not closely followed the tech¬ 
nical literature. 

The author has been eloady connected with the 


pdlagra problem in this country from the discovery 
of the endemic disease here to the present time, al¬ 
though most of his work was done in the earlier 
IJcriod. The book is primarily one for the clinician, 
and tl)e sections covering the symptoms and treatment 
are the most valuable. The book is beautifully illus¬ 
trated, thus enhancing its value to those interested in 
the deficiency discuses. The number of excellent pho¬ 
tographs of the various lesions of pellagra constitute 
the best x>ubli&hed collection. 

The chapters written by the author’s collaborators 
lend much weight to the work and present the views 
of other centers. The chapter on Pellagra in Child¬ 
hood by Dr. Katharine Dodd deals with a phase of the 
disease which previously has been greatly neglected. 
The presentation of the research work of the investiga¬ 
tors at the University of Georgia and Duke University 
adds materially to the completeness of presentation 
but necessarily results in some repetition. 

Much of the first three sections of fourteen chapters 
is taken up with a consideralitm of former theories 
about the etiology of pellagra, which have now been 
discarded. The chapters on history and epidemiology 
are interestingly written and he writes very entertain¬ 
ingly on the history of the disease in this country. 
His easy stylo and personal experiences add an at¬ 
tractive flavor to this section of the book, which is 
infrequently found in medical books. 

The chapter on pathology is exceptionally short (9 
pages) and sketchy in comparison with the other i>or- 
tions of the book. 

Dr. Harris includes an unusual section entitled, 
“Plagues from Devitarainized Foods,” which is a 
philosophical discussion on the wide use of refined 
foods in this country. He contends that the vitamin 
fad is not good for the general population and his 
insistence that proper tlietary habits would solve the 
problem is entirely sound from a theoretical point of 
view. 

The author frankly states that many of the ideas 
expressed are his own and not always in accord with 
other observers. He states that alcohol is one of the 
important factors in the causation of pellagra be¬ 
cause of its hepatuxic action and the consequent dis¬ 
turbance of storage or utilization of vitamins. He 
feels that the last word has not been said in regard to 
nicotinic acid, and many would disagree with his point 
of view tliat pellagra is no longer a major health 
problem in the South. There is some tendency to 
generalize on scanty evidence which detracts from the 
value of the book. Some space is given over to dis¬ 
cussing the attitude of the rest of the country to the 
diseases of the South and how they have been enor¬ 
mously emphasized to the detriment of that section. 

The book is especially recommended to nutritionists 
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atid clinicians interested in the deficiency diseases be^ 
cause of the excellence of the presentation of the 
olinical picture of pellagra and the photographs of 
the lesions. However, the reader must use discrimina¬ 


tion in bis acoeptanee of the personal opinions ad*^ 
vaneed by the author since Uiey are at variance with 
the present generally accepted views^ 

W, H. SaBBSiiL 


QUOTATIONS 


REPORT OF THE PRESIDENT OF HARVARD 
UNIV^iRSITY 

A SPECIFIC and challenging program for the adapta¬ 
tion of colleges to training for war needs and a vital 
discussion of the moral problem now facing men of 
student age are contained in the annual report of 
President Conant to the Board of Overseers—a report 
necessarily devoted largely to war-time problems. 

Mr. Conant offers a practical outline for enlarged 
service on the part of American universities in war¬ 
time, and states that the question of whether a stu¬ 
dent should or should not volunteer is a personal 
decision in which the duty of the college is to give a 
maximimi of information and a minimum of advice. 
Each individual must decide for himself, ‘‘for he will 
have to live with himself and face the consequences of 
the decision for the remainder of his days,” 

A Program for Wartime 

The requirements of the nation now take precedence 
over all other considerations, the president declares, 
and the immediate future of our universities depends 
upon the settlement of the relation of the university’s 
educational work to the mobilization of young men for 
thn fighting forces. For the satisfactory solution of 
this problem Mr. Conant proposes a threefold plan: 

(1) An authoritative and comprehensive survey‘6f 
the country’s needs for trained men and women, in¬ 
cluding a survey of the present supply of skilled man 
power in non-defense industries, 

(2) Additional thought to the possibility of more 
extended use of the colleges and universities for the 
training of officers. 

(3) Consideration by the government of a modified 
system for selecting candidates for commissioned rank 
—a systetn which might include selection of potential 
officers after graduation from high school and n gov¬ 
ernment-financed education combining both militaiy 
training and college work. 

A Survey op Man Power 

During the past year, Mr. Conant recalls, Atnerioan 
colleges and universities have been helping to build tip 
a reservoir of trained talent in different areas. Local 
draft boards have deferred the induction of advan<Sed 
students of special subjects, but no quantitative estl- 
mate of supply and demand has been made. 
clareat 


Now that there i« just one object before the eoontry, 
namely, the winning of the war as speedily os possible, 
such a quantitative appraisal not only becomes feasible 
from a practiwil point of view but vitally important. 
Unfortunately it is not possible to appraise the needs for 
iiniversity graduates in the post-war period. One can 
estimate the country *s Tequiremonts for the prosecution of 
a war in terms of men as well as material. It would be 
possible, for example, to state how many air pilots or 
physicists will be needed. But no one can say how many 
architects or economists will be required In an America 
returned to peace. Without in any way miuimiEing the 
importance of informed leadership in the post-war world 
or the difficulties of winning the peace, wo must recognise 
that a speedy victory is the prerequisite to any post-war 
world worth organizing. It is for war, therefore, and not 
for peace that we must now lay our immodiate educa¬ 
tional plans. 

Officer Training 

Concerning the more extended use of the colleges 
for officer training, Mr. Conant cites the past value of 
the Army and Navy R.O.T.C. and the present service 
which tliese organizations are doing. One unfortunate 
aspect of the situation, he says, is the ^‘unequal dis¬ 
tribution of opportunities for officer training among 
the various colleges.” If there is sufficient need under 
the expanded program of the armed forces, an in¬ 
crease in the size of the units might be desirable. At 
present, he says, there are at Harvard many more 
potential oncers among the students than can be cared 
for by the R.O.T.C. 

The president notes that two objections have been 
made to more extensive officer training in the colleges. 
The first is the fear of educators that it would result 
in dilution and militarization of the curriculum and, 
conversely (on the part of military men), that the 
training could be done better in independent camps 
devoted entirely to military subjects- The second ob¬ 
jection—that the expansion of the R.O.T.C. would re¬ 
sult in recruiting officers from one economic level— 
is more serious, the president maintains. Despite 
state- and city-supported institutions and the scholar¬ 
ship plana of the privately endowed colleges, the 
Americah college communities are recruited prin¬ 
cipally from the more prosperous third of the nation. 
Yet, he argues, even under Selective Service, will not 
the corps of officers be built from one economic group 
tending to place college men in the vast majorityt 

Tf the ednntftr titon, reaiiy wlahes^^ 
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bitlties for r«cniiting its oifieero for the Army on a demo- 
oratic basis, abould it not dlroct its attention to the possi-^ 
bilttf of a new policy based on the selection of promising 
boys at the time of graduation from high school f . . . 
The potential ofScers should bo soleeted on their quaUden* 
tions for leadership and irrespective of the financial status 
of their parents. They could be inducted into some form 
of military organisation as privates, nnd be sent at gov- 
emment expense to our colleges to be trained as officers 
in B.O.T.C. units. A general program in the first year of 
college would serve us the basis of a further selection; an 
intonailied program in the following years of college could 
then be as sliort or as long as the Army might decide. 
Preferably, these men should not be under complete mili¬ 
tary supervision during their collegiate work, but rather 
on a special furlough arranged with sufficient pay to cover 
their expenses. 

Almost all the youth of the country attend high 
school, but under normal circumatanoes less than one 
in ten goes to college, Mr. Conant says. From the 
point of view of democratic society and the future 
of the Array and Navy, this selective system of pick¬ 
ing officers *VouId seem to justify the expenditure of 
funds required.'* For a long war it would guarantee 
a supply of the best officer material in each age group 
with sonm background of education beyond the secon¬ 
dary school level, and without regard to the accidents 
of parental fortune. The president adds; 

This last result would not constitute the least of the 
merits of such a plan. For if under the terride pressure 
of a major military effort, wo can preserve and extend the 
American tradition of equal opportunity—opportunity for 
all—we shall have taken a long stride toward demon¬ 
strating that we can fight this war without sacrifice of 
those ideals for which the issue has been joined. 

The Ukdkrgraduatb's Problem 

Reviewing the plans for a general speed-up of the 
university curriculum on u twelve-month basis {Bulle¬ 
tin, January 10), President Conant BumTnarisea the 
relations between the average college undergraduate 
and the armed forces in wax time. The university 
has accelerated its program to enable men in college 
to finish their academic work before joining the armed 
forces and at the same time has not relaxed the funda¬ 
mental requirements for a degree. 

With the lower limit of call under Selective Service 
set at twenty years of age, it is important, Mr. Conant 
emphaaiEefif that a way be open for younger men to 
join certain branches of the Army of their own free 
will. He cites Seoretaiy Stimson's statement that 
then under twenty are needed because the combat ser- 
contain individuals possessing keenness, 
en^usiahm, daring, vigor and endurance." Says Mr. 
Conknti 

. ^ wars^ ft seeiua that able-bodied 


young men aa yet untrained as apecialiats must largely 
determine their own futures. The decision is a difficult 
and trying one for a young nuin to make. But each 
individual must make it for himsolf, for he will have to 
live with himself and face the consequences of the decision 
for the remainder of his days. The question of whether 
or not he can be of greater service by volunteering for 
active duty or by taking another path can only Ixe settled 
by each person for himaolf—settled on the basis of the 
best evidence he can command and in the light of his own 
convictions. 

Selective Service is, in general, a rational and fair way 
of building an army. We must recognize, however, that 
it has certain limitations and that these limitations place 
n heavy burden on our younger college students. . . . The 
duty of the college to all its students, as 1 see it, is to 
give them the maximum of information and the minimum 
of advice. Certainly no one would wish to lower the 
morale of a nation embarked on a critical struggle by 
dampening the fighting spirit of those who are eager to 
join the colors. The national government may at some 
later time prohibit students with certain talents from en¬ 
listing. In the meantime college faculties and admluis- 
trative officers can hardly undertake to shoulder the re- 
sponsibility of directing the future of those who wish to 
join the fighting forces. 

FacuijTy and Defense 

Evidence of the “spirit that prevails" can be found 
in the unanimous vote of the faculty to place them¬ 
selves at the disposal of the university for u twelve- 
month year without additional compensation, Presi¬ 
dent Conant continues. 

Already many men of the faculty have been en¬ 
gaged for a year and a half in an “ever-increasing 
load of defense work." These activities have included 
those professors who have devoted a portion of their 
time to govcrntiient work in Washington or are on 
leave of absence for this purpose; staff members on 
leave of absence with the armed forces; research 
workers under government contract; and tliose taking 
part in educational programs connected with the de¬ 
fense effort. 

In his article in the last Bulletin (January 10,1942) 
Dean George H. Chase, *96, mentioned the serious loss 
of faculty personnel which the university is facing 
and cited figures showing how many Harvard teachers 
are giving full- or part-time to the cause of victory. 
Since last week these figures have been revised enough 
to be certain that more than 100 members of the fac¬ 
ulty have now been granted leaves of absence for de¬ 
fense work (74 received leave in September, 1940, and 
63 in September, 1941, although some of these leaves 
overlap). At least 142 members of the faculty are 
known to be engaged in part-time war work, and Mr. 
Chaae declared that 286 are now engaged in defense 
woxj^ pf some sort in addition to their teaching loads. 
This nnmlwr is swelling daily. The Bulletin hopes to 
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print more definite infonnation on the subject in the 
near future, when the university will have more eom- 
plete records. 

The whole story can obviously not be told beeause 
so much of the work is of a secret character. But, as 
Mr. Connnt says in his annual report, '*if the whole 
story could be told, it would demonstrate a record of 
national service among members of the university staff 
which would be a deep source of pride to all Harvard 
men.^^ He writes: 

The first asset of a modern university is neither its in¬ 
vested capital nor its plant. The first asset is the faculty. 


In all our attempts to conaerre dollars during the war 
emergency, therefore, we must be certain that we do not 
impair the quality of onr staff. . . . 

During the war years and particularly when hostilities 
cease, wo must bend every effort to strengthen each of 
our dozen faculties by the addition of the ablest teachers 
and the most distinguished scholars available. If we suc¬ 
ceed in this endeavor wo shall insure a brilliant future for 
this university, whatever fluctuations in our financial for¬ 
tunes may occur. If we fail, it will be of little moment 
to the nation whether the figure representing Harvard's 
dollar assets has moved up or dovm.— Harvard Alvmni 
Bulletin, 


SPECIAL ARTICLES 


A FACTOR IN DOMESTIC RABBIT PAPIL¬ 
LOMA TISSUE HYDROLYZING THE 
PAPILLOMA VIRUS PROTEIN* 

Thk virus of infectious papillomatosis^ is seldom 
demonstrable^ in domestic rabbit growths. On the 
other hand, growths occurring under natural condi¬ 
tions in cottontail rabbits usually yield highly infec¬ 
tious extracts.* Further, the virus can be obtained 
as a homogeneous protein from growths in cottontail 
rabbits but not from growths in domestic rabbits.* 
The chief reason for suspecting virus in most domes¬ 
tic rabbit warts is the presence of a specific antigen 
which immunizes® other rabbits against infection with 
the virus. Even in this respect, there is evidence that 
virus as such is not present in suspensions of the 
growths, for the antigen is retained by Berkefeld 
filters, through which the virus readily passes, and is 
sedimented in ultracentrifugal fields which do not 
affect the virus. An explanation for the absent* of 
virus and an insight into the probable nature of the 
antigen of domestic rabbit warts is suggested in the 
results of tlm experiments described here. 

There is evidence that the papilloma virus is a 
macromolecular nucleoprotein.®*^'® The protein, in¬ 
troduced into susceptible hosts, gains entrance into 
epidermal cells and there progressively increases in 
quantity in cottontail and, presumably, also in domes¬ 
tic rabbits. It is conceivable that in these cells there 

* This work was aided by the Dorothy Beard Research 
Fnnd and by a grant from Ledorle Laboratories, Inc., 
Pearl River, N. Y. 

^E. E. Shopo, Jour, Bxp, Med,, 68: 607, 1933. 

8 R. E. Shope, Proo, Soo, Exp, Biol, and Med., 32: 830, 
1936. 

J. W. Beard, W. R. Bryan and B. W. G. Wyckoff, 
Jour. Infect. Die., 65: 43, 1939. 

OR, E. Shope, Jour. Exp. Med., 65: 219, 1987. 

« D. G. Sharp, A. R. Taylo^ D. Beard and J. W. Beard, 
Jour, Biol. Chem., 142: 393, 1942. 

f H. Neurath, G. R. Cooper, D. G. Sharp, A. R. Taylor, 
D. Board and J. W. Beard, Jour. Biol. Chem, 140: 298, 
1943. 

» A. R. Taylor, D. Beard, D. G. Sharp and X W. Beard, 
Jowr, Infect, Die, Submitted for publication. 


exist not only factors which participate in the sjm- 
thesis of the virus protein but others which may de¬ 
grade it. In domestic rabbits the activity of the 
degrading factors may keep pace with that of factors 
infiuencing synthesis. The present work demonstrates 
a factor, presumably an enzyme, in domestic rabbit 
wart tissue which hydrolyzes the papilloma virus pro¬ 
tein. 

TABLE 1 

Thb Effect of Domestic Uabiut Papilloma Tissub on the 
Papilloma Vmes Protkin as Measored by Fobmol 
Titration. The Amino Nitro<jkn was Dktkb- 

MINED BY THE VAN SLTKH MBTHOD ON THE 

Tricui^racetic acid I<’1LT1UTB 



Time 

(hours) 

cc 

0.01 N NaOH 

Papilloma 
tissue + 
virus protein 

Papilloma 

tissue 

Virus 

protein 


0 

2.0 

2.0 

0.43 


3.3 

2.4 

1.8 

0.43 


21.6 

8.6 

2.4 

0.43 


30.5 

4.6 

3.2 

0.78 

Total virus protein 





N . 

0 

0.3 mg 


0.3 

Amino N found (Van 





Siykej . 

Amino N equivalent 

30.6 

0.16 mg* 


0 

(from formol ti¬ 





tration) ... 


0.13 mg 



Percentage of total 





N as Amino N 





(Van Slyke) .... 


63 


0 


* In excess of the amount present In the filtrate of papil¬ 
loma tissue alone. 


Table 1 shows a typical experiment with papilloma 
tissue from the domestic rabbit. The rabbit was 
inoculated broadcast with the virus protein in scari¬ 
fied areas on the abdomen and sides. The resulting 
confluent growths wore sliced off when 1-2 mm high, 
washed free of blood in 0.9 per cent, sodium chloride 
solution, and ground with sand in 0.05 M phosphate 
buffer pH 6.5. The tissue suspension was decanted, 
dilated and 1.0 cc was added to each of 2 tubes. To 
one tube 1.0 cc of solution oontaining 2.0 mg of virus 
protein was added and to the second 1.0 oe of water. 
In a third tube 1.0 cc of buffer was added to 1.0 co of 
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vmii protein solution. 0.2 cc of 0.1 M NaCN and 
0.1 ce of toluene were added to all tubes which were 
then incubated at 37° C. Immediately and at inter¬ 
vals samples were withdrawn for formol titration. 
At the end of the experiment an equal volume of 20 
per cent, trichloracetic acid was added to the remain¬ 
ing solutions, and the amino nitrogen was determined 
on the filtrates by the Van Slyke method. 

Table 1 shows that the papilloma tissue itself under¬ 
goes autolysis, but in the presence of the virus pro¬ 
tein more carboxyl groups arc liberated. Since the 
virus alone remains stable, this increase in carboxyl 
groups may be attributed to the hydrolysis of the 
virus by the papilloma tissue. The results of the 
amino nitrogen determination on the trichloracetic 
acid filtrate confirm this; 63 per cent, of the total 
virus protein nitrogen was liberated as free amino 
gi’oups. Under exactly similar conditions the virus 
was not hydrolyzed by papilloma tissue from cotton- 
Uiil rabbits, although the tissue alone showed some 
autolysis. The virus was also not hydrolyzed when 
it was incubated with normal domestic rabbit epider¬ 
mal cells’* treated in the same way. 

It appears that the papilloma virus protein is 
hydrolyzed by some factor, presumably an enzyme, 
in domestic rabbit papilloma tissue which was absent 
in the cottontail rabbit wart tissue thus far studied. 
In the experiment shown in Table 1 the weight of 
papilloma tissue was not more than 0.2 gni, and the 
quantity of virus changed was 1.05 mg. Other experi¬ 
ments gave similar results, and the rate of hydrolysis 
was not increased by doubling tlie virus protein con¬ 
centration. Crystalline horse serum albumen and 
the macromoleculur component of normal chick em¬ 
bryo^® were not hydrolyzed by the domestic rabbit 
papilloma tissue. The indication Ls that the catalyst 
is specific for the virus protein or similar compounds. 

The results demonstrate a mechanism by which the 
papilloma virus may be degraded as fast as it is 
formed in domestic rabbit papilloma tissue. It is 
possible, though no evidence of it was seen here, that 
such a mechanism may operate in lesser and varying 
degree also in cottontail rabbits to account for varia¬ 
tions in the virus content, especially in experimentally 
induced growths,* The findings are not incompatible 
with the antigenicity of domestic rabbit wart mate¬ 
rial, for the antigen could well be a non-infectious, 
insoluble and possibly partially denatured degrada¬ 
tion product of the virus, somewhat analogous to the 
degraded virus antigen of equine eneephalomyelitis 
vaceines.^ The possibility exists that a similar mecha- 

» For this, layers of cells were thinly shaved from the 
oars and abdominal skin. The results are of dubious slg- 
hifUmnce for the amount of cells thus obtainable is minute. 

B. Taylor, B. O. Sharp, D. Beard and J. W. Beard, 
S<?ttlKOE, 94: 618, 1941. 


nism accounts for the absence of virus from the car¬ 
cinoma based on the papilloma of domestic rabbits,^ ^ 
as well as that which derives from papillomas of cot¬ 
tontail rabbits.'^ The cells of the latter may acquire 
virus-degrading factors or enzymes in the carcino¬ 
matous change. It is an obvious possibility that such 
factors may prevent the recovery of a causative agent 
from neoplastic growths other than those associated 
“lyith the papilloma virus. 

Fhedertck Bernheim 
Mart L. C. Bernheim 
A. II. Tatlor 
Dorothy Beard 
D. G. Sharp 
J. W. Beard 

Department op Physiology and 
Department op Sitroery, 

Duke University School of Medicine 

THE RESPIRATION OF ELODEA 

Measurements of respiration on higher aquatic 
plants are seldom performed. The present investi¬ 
gation, originally to determine the relation of cation 
intake to gaseous metabolism, provided a bettor in¬ 
sight into the metabolic implications of a hydrophytic 
existence. Slight modifications of the Fenn-Ledebur' 
microrespirometer allowed simultaneous measurement 
of carbon dioxide product ion and oxygen consumption 
of excised leaves of Elodea canadensis Michx. with 
facility. A barium hydroxide solution was used to 
absorb the carbon dioxide, and its conductance was 
measured at intervals by the use of the Kohlrausch 
bridge method. Experiments averaged three Lours in 
length and were performed in the dark, 

ttespiruiory quotients were very high (average 8.4), 
sufiTgesting the possible occurrence of anaerobiosis, 
possibly in connection with or in addition to the 
utilization of chemically bound oxygen. Presence of 
previously stored substrates rich in chemically bound 
oxygen would decrease the amount of free oxygen 
necessary for complete combustion, would lower the 
apparent oxygen consumption, and thus cause the 
R.Q. to rise. Substances like oxalates and citrates 
would serve well as such substrates; in fact, calcium 
oxalate has been identified in cell vacuoles of elodea 
leaves.* Migration of oxalic, citric or other acids to 

D, G. Sharp, A, R. Taylor, H. Finkolatein, D. Beard 
and J. W. Beard, Proc. 8oc. Esep. and Med,, 43: 650, 
1940. 

1*1^, Rous and J. W. Beard, Jour, Exp. Med,, 62: 523, 
1936. 

Vd JT. G. £idd and P. Rous, Jour, Exp. Med., 71: 469, 
1940. 

i Wallace O. Fenn, Ain, Jour, Phpsiol., 84: 110, 1928. 
J. iVbr. V, Lodebur, Miicroohemie, Pregl-Featachrift 
(Sonderbaad), 263, 1929. 

.^ Daniel Masia and Jean M. Clark, Biol, Bull, 71: 306, 

198«. 
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the stirface of the tissue would liberate carbon dioxide 
frozn the oarbonate-mcrusted leaves^ also apparently 
increasing the R*Q. According to Gregory and Sen,* 
the rate of liberation of carbon dioxide may indicate 
the rate at which the protein cycle, involving deamina¬ 
tion and protein synthesis, is taking place. 

Chemical storage of oxygen is obviously of advan¬ 
tage to the plant, since it is not only subjected to 
widely varying degrees of oxygen tension in its aquatic 
environment, but photosynthetic activity in the winter 
months is apt to be curtailed. In this connection it 
WM interesting to note the change in gaseous motabo- 
Imm as ^ rainy season (1940-41) drew to a close. 

January to mid-March the oxygen consumption 
Tbst about threefold, the carbon dioxide production 
n^tber riBing nor falling conspicuously. This change 
was presumably conditioned by an increase in illutni- 
nation, causing an increase in photosynthetie activity, 
in turn causing storage and subsequent breakdown of 
carbohydrates, and in this manner involving a shift tq 
aerobic oxidation. It is conceivable that the oxygen 
consumption may also have been affected by the 
cessation of dilution of the pond water by rain and 
commencement of concentration of ions by evapora¬ 
tion loss. Further pursuit of these questions should 
throw more light on the physiology and ecology of 
such forms. 

R. R. Eonkik 

S. C. Bbooks 

Univxrsot or Calitobnia 

ON THE SIZE AND SHAPE OF THE TOBACCO 
MOSAIC VIRUS PROTEIN PARTICLE 

Thb proposition that the tobacco mosaic virus pro¬ 
tein is molecule rly dispersed in aqueous solution has 
been staunchly defended by Stanley and his cowork¬ 
ers. In response to a paper by Bawden and Pirie,* 
who originally demonstrated that this virus protein 
has a marked tendency to aggregate, Loring, LaufiCer 
and Stanley* announced that the virus protein “has a 
molecular weight of at least 46 million, a length of at 
least 430 millimicrons, and an effective diameter of 
about 12 millimicrons," and that aggregation, if any 
does occur in the virus protein solutions, is of little 
significance. Essentially Ibis same point of view has 
been maintained consistently by Stanley and his co- 
workers, although in more recent papers, in particular 
those relating to the research with the electron micro¬ 
scope,*'* they speak of a ^^marked tendency of the par¬ 
ticles to aggregate." These workers have avoided con- 

8 P. G, Gregory and P. K. Sen, Ann. Bat, n.8. 1: 621, 
1937. 

1 Proa. Boy. Soo., B 123: 274, 1937. 

i Nature, 142: 841, 1988. 

8 Biol. Chem., 139; 326, 1941. 

4 Joar. Biol. Ohem., 139 1 839, 1941. 


sideration of the various anomaHea shown by solutions 
of this virus protein and they eonsider the sise and 
shape of the protein particles arrived at from ultra- 
centrifuge and viscosity studies os valid and accurate. 
The electron microscope photographs are cited as sub¬ 
stantiating evidence, and the eonrinsion is reached 
from a consideration of these photographs that the 
length of the protein molecule is 280 millimicrons. 
This conclusion is reached notwithstanding the fact 
that there are many particles shown in the electron 
microscope photographs that are considerably shorter 
than 280 millimicrons. 

One might be expected to suppose that all molecules 
of a given species would be of the same size. In the case 
of a protein preparation having a heterogeneous suse 
distribution one would suspect either that the prepara¬ 
tion is impure or that association or aggregation has 
occurred, in which case the size of the various parti¬ 
cles would be simple multiples of some basic unit. For¬ 
tunately in the case of the electron microscope photo¬ 
graphs of this vims protein, the sizes of the various 
particles may bo measured, albeit the accuracy is not 
of a high order. It is impossible, for example, to be 
sure that all the particles are lying 6at, and measure¬ 
ments made from a half-tone reproduction are not 
particularly satisfactory. Although the errors in the 
estimations of the lengths of the virus protein par¬ 
ticles from these and similar photographs are large, a 
length distribution curve for 159 particles occurring 
in the photographs published by Stanley and Ander¬ 
son* and Anderson and Stanley* is presented in Fig. 1. 



Fie. 1. Length distribution carve for particles of 
tobacco mosaic virus protein. Data taken from electron 
microscope photographs. 


The class length along the abscissa is 15 miUimicrons. 
Note that a bunchhog occurs at lengths in the regions 
of 300, 190, 150, 100 and 37 millimicrons. These 
lengths are essentially in the ratio of 8:6: 4^ 3:1. 

The implications of the orderliness indicated above 
are obvious. 

An added item of interest is the observation by 
Meloher, Srimamm, Trumit and Friedrioh-Freksa^ 
that the electron microscope phoipgimphs of tlunr 

8 Bid. -gentir., eOi 624, 1940. 



pifijiiufatioiis Bbowed particles trboae lengtb« were pre< 
dominantly in the neighborhood o£ 140 and 190 milli- 
mierona. In keeping with their decision that the 
length of the virus protein molecule is 280 inillimi- 
cronsi Stanley and Anderson^ concluded that Meicher 
and ooworkers must have been dealing with some dif¬ 
ferent strains of the virus. These same particle lengths 
ooonr in the electron microscope photographs pub¬ 
lished by Stanley and Anderson^ and by Anderson and 
Stanley.^ 
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A further consideration of equal interest is that the 
size of the suggested basic unit from which the other 
particles seem to be built is in good agreement with 
the ^^diameter” of some 38 millimiorons arrived at by 
Thomberry® from ultrafiltration experiments. One 
might wonder just what the electron microscope pho¬ 
tographs of these ultrafiltrates would show. 

Vernon L. Frampton 
DspAarUENT or Plant Pathology, 

Cornell Cniveesity 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


CHROMATOGRAPHIC SEPARATION OF 
MIXTURES OF AMINO ACIDS 

The recent report by Tiselius^ of the adsorption 
analysis of certain mixtures of amino acids by a 
modification of the Tswett chromatographic method 
has led us to publish .at this time results of our own 
work. 

We have been able to separate mixtures of 1-tyro¬ 
sine and dMeucinc, and of dl-phenylalanine and dl- 
leucine, in a quantitative, or nearly quantitative man¬ 
ner. Other separations, such as that of Myrosine 
from dl-phenylalanine or of glycine from dl-alanine, 
have been obtained but are not yet quantitative. A 
representative experiment is given below. We hope 
shortly to publish our findings in fulL 

Materials. A variety of adsorbents have been in¬ 
vestigated. The experiment described below employed 
a commercial carbon, Darco Ghfi0.“ l-Tyrosiue, par¬ 
tially racemised, analyzed 7,69 and 7.75 per cent, 
nitrogen and gave no nitroprusside test for cystine. 
dl-Leucine analyzed 10.71 and 10.74 per cent, nitrogen. 

Experiment. Two grams of Darco G-00 carbon 
were mixed with filter paper pulp (a convenient, non¬ 
adsorbing bulking agent) and packed in a tube 2.2 
cm in diameter to give a column of adsorbent 12 cm 
long. To this was applied a solution containing 
0.5006 g dl-leucine and 0.1008 g l-tyrosine in 100 cc 
of water. The column was developed with water in 
the usual manner and without pressure. The liquid 
which passed tlirough the column was collected in 
fractions and analyzed for amino acid. All the 
leucine was obtained in the first 600 cc of liquid 
which passed through the column (0.5016 g in 15 
fractions), and in no fraction was there any evi¬ 
dence of tyrosine (Folin-Marenzi test). At this point 
all the tyrosine remained on the column and the 
percolating liquid gave a negative ninhydrin test and 
a negative FoUn^Mhrenzi test. 

The strongly adsorbed tyrosine could be desorbed 

rA. TiseUua, ecsxNOV, 94 1 146, 1941. 

*Tha Darco Corpoiaticn, 60 East 4Siid Btreet, New 


by elution with aqueous ethyl acetate: 550 oo of 5 
per cent, aqueous ethyl acetate removed about 90 per 



'*Zone * * of cW’leufline. 

V Volume of percolate, in cc. 

C Concentration of fractioiiB shown^ in mg. i)er cc. 

cent, of the tyrosine (by colorimetric estimation, 
checked gruvimetrically). 

The concentrations of leucine in the fractions of 
percolate are plotted (Fig. 1) against the volume of 
percolate to show how the “zonto^^ passed completely 
from the column. This method of plotting is useful 
in dealing with the separation of colorless materials.® 

This problem is being developed further in this 
laboratory. 

At this time we would like to express our thanks 
to Dr. Hnbeii; B. Vickery and Dr. Werner Bergmann 
for many kindnesses, and to the International Silk 
Guild for funds in support of this work. 

Jacques Waohtel 
Harold G. Cassidy 

Yaia ITKrvERSrrY 

^Thytapatholoffy, 25: 601, 1935. 

G* Otosi^, Dissertation. Yale University, 1939; B. 
Oaliri, These, Universi^ of Iribourg, 1939; BL Q. Oas- 
fddy^ Jam* 4^ Cbem. Noe., in press. 
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CEREAL CELLULOSE, A ROUGHAGE MATE¬ 
RIAL SUITABLE FOR EXPERIMENTAL 
ANIMAL DIETS 

Mant animal diets are deficient in material that 
supplies bulk or roughage and carries moisture 
throiigh the intestines. It baa become a rather com¬ 
mon practice of nutritionists to add agar to basal 
diets for its laxative value. Because of its indigesti- 
biiity and its gel-forming properties it is effective in 
furnishing bulk and carrying moisture. Lately, hovf- 
cver, it has been observed that agar is not nutritionally 
inert, particularly in that it carries significant amounts 
of biotin and possibly other factors. The main sup¬ 
ply of agar comes from Japan and hence a serious 
shortage is imminent. Because agar is important for 
bacteriological work in hospitals and food manufac¬ 
ture and for research it is desirable to conserv’e it for 
these most essential uses. 

The use of cellulose for dietary roughage is of 
course well known, as it is a normal constituent of 
herbivorous and omnivorous animal diets. For ex¬ 
perimental diets it must be available in a substan¬ 
tially pure state and in a desirable physical form. 
For a number of years a cereal cellulose of high 
purity from the nutritional standpoint has been used 
to supply roughage in a commercial breakfast cereal, 
namely, a fluked rice. This cereal cellulose has been 
in use for many years in the animal diets used for 
nutritional studies at Mellon Institute and at the Uni¬ 
versity of Pittsburgh. It has also been utilized simi¬ 
larly in the research laboratories of several medical 
schools. The material, where used to the extent of 
about 6 per cent, in the diet, has been found very effec¬ 
tive in preventing constipation. There has been no 
evidence of its furnishing any nutritional factors. 

This special cellulose is derived from rice hulls by 
a series of chemical processes that remove practically 
all the uon-cellulosic ingi'edients except a little color¬ 
ing matter and less than 1 per cent, of a siliceous ash. 
It is in the form of a very light brown fluffy meal 
of a particle size that will pass a standard 40-rae6h 
screen. The following are some of the analytical data 
for the product; 

Peroentage 


Nitrogen . 0.043 

Aflh . 0.71 

Calcium . 0.022 

Phosphorus . nil 

Iron -.-... 0.001 

Aluminum . 0.016 

Silica . 0.42 


The product contains no protein or fat. It is so low 
in calcium and phosphorus that it is quite suitable for 
all ordinary studiee on these elements. As the mate¬ 
rial is dried in a steel rotary dryer the small 
of iron contained may make it unsuitable for use in 


diets designed to study iron availability. A thio- 
ehrotne test for tliiamine gave a negative result. It 
has been used for years in basal diets for thiamine 
and riboflavin assays with the negative control diets 
showing growth responses indicating complete absence 
of these vitamins. The high-pressure chemical process 
of treatment together with the extensive washing of 
the material assures destruction or removal of all vita¬ 
mins. 

The cellulosic ingredients of the product include 
about 70 per cent, of alpha-cellulose with the rest 
made up of simpler celluloses and hydro-celluloses. 
The digestibility of the material for different animal 
species has not been determined, but it is believed it 
is largely indigestible, particularly in the white rat, 
in the diet of which it has proved an effective rougliage 
material. 

The cereal cellulose has been supplied gratis by the 
manufacturer to a few research laboratories that have 
requested it. Plans are under way, however, for one 
of the larger scientific supply houses to furnish it to 
all interested research organizations. 

E. R. Harding 
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THE MOBILIZATION OF SCIENCE IN 
NATIONAL DEFENSE' 


By Dr. FRANK B. JBWETT 

CHAIRMAN OP TUB BOARD, BELL TELEPHONE LABORATORIES 


Tberb is perhaps no audienoe before which the 
role of science and engineering in modem warfare 
ean more appropriately be discussed than one com¬ 
posed of members of the Institute of Radio Engineers. 
Yon are primarily communication engineers and of 
all the branches of applied science, that which has 
to do with the rapid transmission of intelligence is 
perhaps most vital to the successful use of the modem 
flighting instrmncntalitieB. Rapid movement of troops 
and supplies over far-flUng lines of action on sea and 
land and in the air are possible only on the basis of 


systems of radio communication. In 

of lUidib EngineorB, Hotel 
. Xpk, Jumtey 12. 


fact, more and more are means of communication 
assuming the function of a unifying influence which 
pervades the other arms of the military organization. 
They coordinate the movement of naval and aerial 
fleets. They enable infantry, tank columns and for¬ 
mations of planes to operate as a single effective unit. 
They shrink, as nothing else can, a 2,000-mile battle- 
line to the compass of a single sector. 

The telephone and telegraph and particularly the 
radio telephone and telegraph are, in effect, the key- 
steme of the whole military arch. You members of 
the Institute of Radio Engineers are, therefore, ex- 
pi^ehts of a very vita! department of technology, and 
I particularly grateful to you for aflfording ihe 
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the opportunity to speak here at this time to discuss 
the mobilisation of science in the war program. 

Further, it is not merely in the fields we ordinarily 
think of as communication that men who have devoted 
their lives to the problems of radio development are 
in position to render great service. 

One of the striking things connected with the devel¬ 
opment of new military tools, both offensive and de¬ 
fensive, is the astounding extent to which the funda¬ 
mental phenomena on which electrical communication 
is based are employed. In some cases it is application 
of established techniques in entirely new fields. More 
frequently it is the pushing of our frontiers of knowl¬ 
edge farther out, and then applying that knowledge to 
the problems of war in three-dimensional space. 
Basically, every military problem hinges on the rapid 
and exact location of an enemy objective and in trans¬ 
mitting and utilizing the knowledge acquired. This 
may be for the guidance of a couimanding officer; the 
accurate pointing, fuse setting and firing of a gun; 
the release of an aerial bomb, or any one of a hun¬ 
dred similar things. Every single physical phenome¬ 
non which can be employed must be examined. Be¬ 
cause modem science has changed the conditions of 
warfare from a slow-moving affair in localized areas 
to one of great rapidity over incredible distances of 
land, sea and air, it is imperative that those phe¬ 
nomena which have given us radio be developed and 
utilized to the full. 

While the initial problem is one of intense research 
and development, each stop forward involves great 
numbers of skilled technicians in design, manufac¬ 
ture, maintenance and operation of new implements. 
It seems clear that the demand for men trained in our 
art is bound to be enormous, not alone in the labora¬ 
tory but in the services of supply and in the combat 
forces as well. 

For fifteen years following the first World War 
there were frequent articles on the probable role of 
science in future warfare. While this was quite natu¬ 
ral in view of tho part played by the airplane, the 
tank and lethal gas in the titanic struggle of 1914-18, 
the articles in the main evoked interest rather than 
concerted action directed toward full employment of 
science in preparation for more wide-spread and more 
deadly warfare. 

Despite the fact that the decade and a half follow- 
ing the war was a period of the most productive activ¬ 
ity in fundamental science research and of intense 
effort to apply old and new knowledge promptly in 
industry, this laissez-faire attitude in the military 
sector was largely a reflection of men^s attitude gen¬ 
erally toward war. The weariness of the struggle and 
the distaste for carnage and destruction, coupled with 
a naive faith that men had learned finally the lesson 


of war’s futility, gave rise to the era of small appro¬ 
priations to the military, to disarmament conferenoes 
and to the League of Nations and similar efforts to 
organize the world for a settlement of international 
controversies by reasonable methods rather than by 
recourse to mass murder. 

In the United States particularly, the decade of the 
1920’8 saw this carried to the extreme. Warships 
were taken to sea and sunk or were laid up and the 
Army was reduced to the status of a moderate sized 
police force—a force so small and scattered that no 
really effective training or development of radically 
new implements could be had. Appropriations were 
out to the irreducible minimum of maintaining a 
national agency which the country would have liked to 
abolish entirely had it quite dared. In this atmos¬ 
phere and under these handicaps it is to the credit 
of the Army and Navy that they did as well as they 
did. There was little money to spend on development 
and less still for research to produce entirely new 
instruments of war. 

When the storm clouds of another world war began 
to form in the middle 1930’s, the volume of articles on 
the place and importance of modern science in war¬ 
fare increased enormously in both the scientific and 
lay press. So, too, did discussion of the need for 
insuring that scientific and technical men should be 
utilized in the fields of their competence and not in¬ 
ducted indiscriminately into the combat services where 
men of less specialized training could serve equally 
well. 

So far as lay discussion was concerned, it was 
largely emotional, frequently ill-informed and some¬ 
times fantastic. Naturally, discussion among techni¬ 
cal people was more realistic, but on tiie whole was 
mainly related to applying newly acquired knowledge 
and techniques to the improvement of existing mili¬ 
tary implements. The idea of organizing scientific 
research on a huge industrial scale, where the ultimate 
end of *^all out war” was the industry to be served, 
was slow to emerge. 

Probably the most difficult hurdle every industry 
has had to get over in the effective introduction of 
scientific research as a powerful tool in its operation, 
has been to realize that the most profitable research 
is that which is carried on with the least restraint 
imposed by current practice. Practice can be adapted 
to radically new ideas, but radical ideas rarely, if ever, 
evolve from mere imi>rovementa in current practice. 

Research in military matters is no exception. War 
being a very ancient art, military men are on the 
whole extremely conservative as to new tools. Like 
doctors, long experience has made them cautious and 
with possibly a more than ordinary tendency to im¬ 
pose on a research project requirements of currsmt 
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practice which, in fact, hamper rather than help. 
Against this tendency is the fact that they are quick 
to adopt the radically new once its utility is demon- 
strated. War more than any other of man’s activities 
puts a high premium on being in the lead. 

As soon as war in Europe on a vast scale was seen 
to be imminent, the nations there commenced fronti- 
cally to mobilize and organize their scientific and 
technical men and resources, and to establish effective 
liaison between thorn and the combat services. For 
more than a year after this movement was in full 
swing across the Atlantic, our aloofness from the 
struggle and our ardent desire to keep from being 
sucked into the tragic maelstrom operated to prevent 
any effective steps in the direction of mobilizing our 
vast scientific resources for total war. The military 
services endeavored to strengthen their scientific 
branches and here and there enlisted the aid of civilian 
science. They were hampered by inadequate funds, 
by the pattern of years of a starved organization im¬ 
posed by nn anti-war philosophy, and by the fact that 
civilian sciences, both fundamental and applied, were 
built up on a basis of operation in a slow-moving 
peace economy. The latter had no machinery for 
marshalling its forces for war and, in the main, it 
knew little of war’s requirements and frequently pre¬ 
ferred to follow the courses it understood and liked. 

But about two years ago, it became apparent to u 
few individuals that the laissee-faire approach to the 
mobilization of science ought to bo abandoned in favor 
of a more direct and forceful organizational approach. 
At that time there existed certain technical groups and 
associations which, on the one hand, called for 
strengthening, and on the of her were of suggestive 
value in the search for a suitable organizational set-up. 
I have already remarked upon the scattered technical 
groups and laboratories within the Army and Navy 
which over the years had been doing commendable 
work, but had been given insufficient funds and en¬ 
couragement. It was, of course, obvious that as the 
tension of the emergency increased, the responsibili¬ 
ties placed upon these technical groups would mount 
with a resultant need to augment their personnel, but 
it was equally apparent that they could not be ex¬ 
pected to carry the full load of scientific development 
and adaptation. 

Civilian participation in one way or another in the 
solution of military problems has come to be taken 
for granted. It was first given official recognition in 
the United States when the National Academy of 
Sciences was incorporated in 1863 by an Act of Con¬ 
gress. The charter of the academy requires tiiat 
wiicnever called upon by any department of the Gov¬ 
ernment, it shall investigate, examine, experiment and 
report nik)n any subject of science or art, the actual 


expenses of such investigations, experiments and re¬ 
ports to be paid from appropriations which may be 
made for the purpose, but the academy shall receive 
no compensation whatever for any services to the 
Government. The academy is, therefore, recognized 
as a continuing official adviser to the Federal Gov¬ 
ernment and it must attempt to answer such questions 
of a scientific or technical nature as are officially sub¬ 
mitted to it by members of government departments. 
A permanent channel of communication was thus 
created, but power to initiate traffic over it resides 
with the Government and no auxiliary machinery was 
created whereby the academy or any other civilian 
agency might take the initiative in bringing before 
the Government matters of scientific importance. 

Less than a year prior to the entry of the United 
States into the first World War, a significant step was 
taken designed to facilitate the use of the channel of 
communication between Government and the National 
Academy. In 1916 the National Eesearch Council 
was created by President Wilson, and a little later 
was to play a part in focussing civilian effort on the 
military problems then arising. The National Re¬ 
search Council was, and is to-day, a subsidiary of the 
National Academy of Sciences and, like the academy, 
is largely an advisory body only and awaits the assign¬ 
ment of problems by one or another branch of the 
Government before it can go seriously to work. More¬ 
over, the council, like the academy, is not in possession 
of free money, a corporate laboratory and other re¬ 
search facilities and is, therefore, not well constituted 
to conduct research work on any extensive scale. 

We turn our attention, therefore, to another agency 
contemporaneous with the National Research Council, 
which was created for the express purpose of estab¬ 
lishing cooperative effort between military and 
civilian groups, and which was provided by Congress 
with funds necessary to create research facilities and 
to operate them when once created. This agency is the 
National Advisory Committee for Aeronautics, com¬ 
monly known as the NACA. The law which created 
the committee provides that it shall “supervise and 
direct scientific study of the problems of flight, with 
a view to their practical solution,” and also “direct 
and conduct research and experiment in aeronautics.” 
The committee is composed of fifteen members, in¬ 
cluding two representatives each of the War and 
Navy Departments. Throughout its more than 
twenty-five years of existence, the NACA has given 
ample testimony of the fruitfulness of cooperation 
between military and civilian groups, and moreover 
has provided a prototype as to an organizational 
arrangement for effecting such cooperative effort suc- 
eessfully. 

When, some two years ago, the group to whom I 
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have already referred became couvinoed that broader 
participation by civilian scientists in the ivhole mili¬ 
tary program was likely to be essential, they regarded 
the NACA os typifying the sort of organiaation they 
would like to see created. A plan was therefore drawn 
tip envisaging a committee composed in part of 
civilian scientists and in part of Army and Navy 
representatives. On the one hand, the committee was 
charged with a broad study of tlie materials of war¬ 
fare and, on the other, it 'would recommend and, if 
possible, initiate such research as they believed to be 
in the national interest. 

The NACA was created in 1915 by an Act of Con¬ 
gress. The somewhat duplicative plan just referred 
to was submitted to President Roosevelt about a year 
and a half ago for such action as he saw dt to take. 
The proposal appealed to him and he decided to create 
the committee by Executive Order. This order estab¬ 
lished the committee as a division under the Ofdce for 
Emergency Management and confers upon them 
power to take the initiative in many scientific matters 
which they believed to have military significance. It 
also directed the committee to develop broad and 
coordinated plans for the conduct of scientific research 
in the defense program, in collaboration with the War 
and Navy Departments; to review existing sciertific 
research programs formulated by these departments, 
as well US other agencies of the Government; and 
advise them with respect to the relationship of their 
proposed activities to the total research program. 
Moreover, and this is especially important, the order 
directs them to initiate and support scientific research 
on the mechanisms and devices of warfare with the 
object of improving present ones, and creating new 
ones. 

The order contemplated that the committee would 
not operate in the field already assigned to NACA nor 
in the advisory field of the National Academy of 
Sciences and National Research Council. Parentheti¬ 
cally, it might be noted that in this latter field the 
academy and council are currently engaged on advis¬ 
ory work for Government for which the out-of-pocket 
expenses alone are at the rate of much more than 
$1,000,000 a year. A recent count shows that the 
present personnel of Academy and Research Council 
advisoiy committees runs to about 226, These figures 
will give an idea of the vital part which these fact¬ 
finding groups are playing in the present emergency. 
But to be a little more specific I might mention that 
one important committee of the National Academy is 
advising the Office of Production Management on the 
availability of strategic materials. 

In order to formulate adequate rules for the utiliza¬ 
tion of materials of whatever sort, accurate knowledge 
tm to their availability, as to new prooeases suggested 
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f(Hr producing them, as to possible substitutes, and a 
thousand and one other basic questions must be 
answered. This can only be done by highly trtdned 
scientists and engineers, Only after they have an¬ 
swered can the urgent problems or proper utilization 
be handled. The academy has assembled a group of 
the most distinguished men in the United States to 
give 0PM this basic information. 

Other examples are to be found in the services 
which the National Academy of Sciences and National 
Research Council are giving in advising the military 
departments on highly confidential matters; in the 
fact that the Medical Division of the National Ro- 
search Council is the operating arm of the Medical 
Research Committee mentioned later, and in the ser¬ 
vice the oonnoil is furnishing in selecting technical 
personnel. 

Thus, in June, 1940, the National Defense Research 
Committee, more familiarly known as the NDRC, was 
bom. It was constituted of eight members, two of 
these being high-ranking men from the Army and 
Navy, respectively, five more being civilians well 
known for their experience in organizing and directing 
both fundamental and applied scientific research, and 
as an eighth member, the Commissioner of Patents. 

The Executive Order creating the NDRC omitted 
any reference to the biological sciences, and, in par¬ 
ticular, to the medical sciences, However, during its 
first year of operation, experience accumulated to the 
effect that a broader program of attack would not 
only be useful but was, in reality, urgently demanded. 
This realization prompted a second approach to Presi¬ 
dent Roosevelt, with the result that in June of last 
year he created two new functional groups. One of 
these was the Committee on Medical Research, to 
explore its indicated territory in the same manner 
that the NDRC had been exploring the physical sci¬ 
ences. Then, over and above both the NDRC end the 
Committee on Medical Research, there was placed the 
Office of Scientific Research and Development, usually 
referred to as OSRD. This latter office was placed in 
charge of Dr. Tannevar Bush, who until then had been 
chairman of the NDRC. President Conant of Har¬ 
vard was then made chairman of the NDRC and Dr. 
Newton Richards, of the Medical School of the Uni¬ 
versity of Pennsylvania, was made chairman of the 
CMB. 

In order to insure complete coordinatiem of civilian 
and military research and development, Dr. Bush, as 
director of OSRD, was provided with an advisory 
council consisting of the chairmen of NDRC, CMB 
and NACA; the coordinator of naval research and the 
special assistant to the Secretary of War performing 
a Somewhat similar function in that sesrviee. 
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mittees naturally had to leave indeterminate the quea- 
tion of flnanoial Bupport. They are all subsidiary to 
the OfQee for Emergency Management and^ like this 
oihofi, must look to Congress for the necessary operate 
ing appropriation. Thus far the appropriations, 
vrhile not munificent, have been adequate. During its 
first year of existence the NDRC authorized research 
projects which totaled about ten million dollars. At 
the beginning of its second year, it was granted an¬ 
other ten millions and this was recently augmented by 
several millions more. To be more specific, the OSRD, 
during its first year of existence, will guide the expen¬ 
diture of about twenty millions throughout the whole 
Bcientific field. 

I should now like to take a few minutes of yaxir time 
to explain the manner in which the expenditure of 
these funds is initiated and supervised. To begin 
with, let me point out that the work of the NDRC is 
divided into four major departments: Division A, of 
which Professor R. C. Tolman, of the California In¬ 
stitute of Tedinology, is chairman, deals with armor, 
bombs and ordnance, in general; Professor Roger 
Adams, of the University of Illinois, heads Division 
D on chemistry; Division C deals with transportation 
and communication and submarine warfare, and I am 
its cliairman (this division operates the subsurface 
warfare laboratories); finally, Division D, which deals 
with instruments and numerous miscellaneous projects 
difilcuit to catalogue, is headed by President Compton, 
of the Massachusetts Institute of Technology. It is 
in this division that the micro-wave laboratory is or¬ 
ganized. 

To expedite diaeussions, surveys and the general 
handling of the work, a further breakdown has been 
found desirable, the result being that each division 
comprises several so-called sections. Division B on 
chemistry, under Professor Adams, is divided into 
thirty-one sections—which stands to date as a sort 
of record. 

The work of a section ia entrusted to a section chair¬ 
man, who in turn calls to his aid certain individuals 
who become permanent members of his sectional com¬ 
mittee and who are known technically as members. 
Then there are others who may be asked to render 
advice and assistance from time to time and hence 
are called consultants. Members and consultants are 
(^cially appointed by the chairman of the NDRC 
and are designated only after oflieiol clearance by the 
Army and Navy Intelligence and the FBI. Full con¬ 
sideration is therefore given to the basic requirements 
of the military services as regards the confidential 
handling of their problems. Because of its peculiar 
interest to you, I would note that the section dealing 
With fmmtnhnieatioii problems is under the direction 
pf wh^^^ Division C. 
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Neither the five civilian members of the NDRC itself 
nor any of the section chairmen, members or oon^ 
sultants are paid from public funds. Without except 
tion, they are loaned to the Government by their 
employing organizations and frequently the loan is 
complete, the work being so voluminous and detailed 
as to require a man’s full time. Thus, when I tell 
you that about 500 of the leading scientists of the 
country arc encompassed in the present NDRC organi¬ 
zation, you will see that the Federal Government and 
even the forgotten taxpayer are getting a lot of valu¬ 
able consulting talent free of charge. 

So far as I have now outlined it, the functioning 
of the NDRC requires no public money except a very 
small amount for paid office assistants together with 
the traveling expenses of members and consultants. 
For the most part members and consultants do not 
carry on tJie research and development projects which 
the NDRC decides to promote—their duties are advis¬ 
ory and administrative. They formulate the problems 
which they believe it important to have undertaken, 
and then arrange with various scientific institutions to 
carry on the work. It is this last step which brings 
in the need for considerable sums of money. For in¬ 
stance, a project assigned to a particular university 
or industrial laboratory may require the full time of 
several of its faculty together with that of numerous 
younger men hired specifically for the work in hand. 

The number of such projects now approved and, 
for the most part, contracted out to universities and 
industrial research laboratories stands around 600, 
while the number of cxmtracting institutions is over 
100; and when it is stated that the total value of the 
projects thus far determined upon is upwards of 
twenty million dollars, you will realize at once that 
the monetary resources of the scientific world would 
not be adequate to conduct the program on a gratui¬ 
tous basis. The contracts vary all the way from those 
involving a few thousand dollars to those calling for 
two to three hundred thousand dollars per mouth. I 
have no doubt but that many of you here to-day are 
working either full or part time on one or more of 
these NDRC contracts. 

The question is frequently asked as to how many 
technical people have been drawn into the civilian 
defense effort which the NDRC directs, but obviously 
this is quite difficult to estimate, let alone to enumer¬ 
ate in detail. I have already mentioned that there 
are about 500 scientists in the NDRC organization 
serving as members, consultants, etc. It seems likdy 
that somewhere between two and three thousand scien¬ 
tists are at work on defense projects as employees of 
oontraotors with about an equal number of less hig^y 
^lled individuals assisting them as laboratory as^ 
sistanta, technicians, etc. Then, if the situation whidh 
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I know to exist at the Bell Telephone Laboratories is 
to be taken as a criterion^ we must add to this scien* 
tific grroup another very considerable array of tecbni* 
cal people who call themselves engineers as opposed 
to physicists and chemists—an array which if enumer¬ 
ated would no doubt total four to five thousand. 

Eecent figures frotn the Bell Telephone Laboratories 
might be of interest as perhaps typifying the situation 
found in a number of industrial laboratories which are 
folfilling defense contracts, some for the NDRC and 
some directly for the Army and Navy. A rough 
count shows that about 600 of our technical staff are 
now engaged directly on a full-time basis on defense 
projects. When I say that they are “engaged directly*^ 
on defense projects, I am excluding those who by cir¬ 
cumstances arising out of the defense program have 
been forced to devote themselves to such problems as 
the finding of substitute materials and the engineering 
of emergency telephone projects. 

Another aspect of thQ NDRC plan of operation 
which I should like to stress is its “no profit” feature. 
This applies alike to contractors and to employees of 
contractors. Perhaps this point can be brought out 
most clearly by reference to a specific situation. The 
University of California is acting as a contractor to 
the NDRC on a large project which involves an annual 
expenditure of around one million dollars. Certain 
members of the California faculty are employed on a 
full-time basis on the project and in switching from 
teaching to defense work have incurred no change in 
rates of pay. The university htis also hired from 
other faculties certain individuals to augment the 
defense staff and they, likewise, have gone over with¬ 
out changes of salary, although a payment is made to 
compensate for the cost of moving in the case of both 
single and married men. It is also stipulated explic¬ 
itly that the university, as contractor, will derive no 
monetary profit from the work and the same require¬ 
ment is exacted of industrial laboratories and other 
types of contractors. 

The “no profit no-loss” proposition has involved 
the adoption of certain more or less arbitrary but 
seemingly equitable rules of accounting. Thus, a uni¬ 
versity is usually allowed on overhead payment 
amounting to 60 per cent, of the salaries which it 
pasrs to its members employed on a defense project. 
Similarly, an industrial laboratory, by virtue of the 
fact that it has to operate with commercial capital 
and is subjected to a variety of forms of taxation 
from which the university is exempt as well as other 
expenses, is allowed an overhead of 100 per cent, of 
the salary item. 

I suppose it depends upon one’s point of view as 
to whether the effort I have just outlined appears 
large or small. On the one hand, it seems fairly 


certain that it is only a beginning and must expand 
further. On the other hand, it is certainly large 
already when contrasted with any civilian effort which 
was able to assert itself during the lost war. And 
looking back to the situation which existed a quarter 
of a century ago, it is difficult to understand why the 
then available civilian agencies were not unleashed to 
an extent commensurate with their obvious capabili¬ 
ties. True, the National Research Council was created 
to assist with the solution of defense problems, but it 
was, as I have pointed out, in the position of a doctor 
waiting for clients; it could not adopt the attitude of 
an aggressive salesman and initiate attacks on what 
it regarded to be important military problems. Hence 
we can declare that as regards organization notable 
progress has been made. 

As to future expansion of our civilian defense effort, 
it is becoming increasingly cssentifU to bear in mind 
the potential shortage of trained personnel. Without 
insinuating anything as to guilt, the chemists declare 
that this is a physicist’s war. With about equal jus¬ 
tice one might say that it is a mathematician’s war. 
The visible supply of both physicists and iiiathemati- 
cians has dwindled to near the vanishing point, con¬ 
sistent with the maintenance of anything like adequate 
teaching staffs in our universities. If this civilian 
defense effort is to expand, and such indeed now seems 
imperative, the limiting factor may therefore be a 
shortage of highly trained individuals and not a short¬ 
age of financial aid. 

This leads me to state a few general observations 
concerning the past and future of our work. It is 
quite apparent that to date the burden of NDRC 
contracts bears much more heavily upon some institu¬ 
tions than upon others. At the outset this has neces¬ 
sarily been the case. While serious attention has at 
all times been given to the subdivision of projects so 
that they could be farmed out as widely as possible, a 
limit is frequently reached beyond which it isn’t prac¬ 
ticable to go in the matter of division. And in many 
cases, no division at all could be entertained, a situa¬ 
tion that has given rise to a few large contractors, of 
which I cited the University of California os an ex¬ 
ample. 

In the assignment of the early contracts, it has been 
natural, in fact essential, to lean heavily upon those 
institutions, both academic and industrial, which for 
one reason or another have been peculiarly fitted to 
transfer quickly from peace-time to war-time prob¬ 
lems. This has been done with a view to conserving 
time. But the stages of the program to follow will 
doubtless involve a broader survey of the situation to 
find locations where new problems can be lodged with 
a minimum of interference to essential defense work 
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ttnd teaching now in progresa* In this survey a guid¬ 
ing principle will be to utilize men and facilities in 
situ whenever possible, thus preserving the ^^going 
value" of groups who are accustomed to working 
together. In the face of crises, the human tendency 
is usually to do the reverse, it being so easy for central 
agencies to ignore established but not well-known 
organizations, and attempt to cope with an emergency 
by calling workers from right and left to some new 
location. As a matter of fact, this tendency was 
beginning to make an appearance even as long as two 
years ago, when the fundamental plan of the NDRC 
was under discussion. Had the tide then setting in 
been allowed to run on for some months unimpeded, 
the result would inevitably have been a literal army 
of uprooted scientists in Washington and other cen¬ 
tral points, sitting around idly waiting for vast 
amounts of research equif^ment which had been placed 
on order, but was not much nearer materialization 
than that, to be installed in hastily constructed labora¬ 
tories. This would have been the easy and disastrous 
way. Fortunately the creation of the NDRC came in 
time to stem such a tide. 

Another present problem, and it is the last with 
which I shall trouble you, is one which by its existence 
supplies evidence that real progress has already been 
made in some of the research programs thus far 
initiated. It has to do with shortening the time gap 
between proven laboratory research results and the 
stage where mass production can be undertaken. 


Some of the laboratory results already achieved hold 
such promise that every day which intervenes before 
their wide-spread utilization becomes a serious mat¬ 
ter. Obviously the problems to be met here cover a 
wide range of equipment and materials—as wide as 
that marked out by the scientific results themselves— 
and since they involve large-scale manufacture, the 
whole plan must be carefully worked out with other 
official agencies, particularly the Office of Production 
Management and the armed services. I am sure, how¬ 
ever, that we are prepared to meet and solve these 
problems, and rather than be concerned with the diffi¬ 
culty of making progress along this avenue, I think 
all who are guiding the work of the NDRC would 
exclaim to the ranks of scientists and technicians, 
^‘Bring on your results, the more the better, and we 
will guarantee them a speedy passage to the firing 
line!" 

In the foregoing, I have attempted merely to sketch 
the set-up of organized civilian research and develop¬ 
ment creiited for the war emergency. Obviously, it is 
only a part of the total effort which is being mobilized. 
It would be unfair to thousands of scientists and engi¬ 
neers to infer that the main results were dependent on 
the work of these agencies. 

The scientific departments of the armed services are 
being greatly enlarged; industrial laboratories are 
turning more and more of their efforts to direct and 
indirect war work and engineers everywhere are active. 
Fundamental and applied science are on the march. 


OBITUARY 


HARRY WARD FOOTE 

It is with real recognition of the responsibility 
which is placed upon the writer, a colleague of Harry 
Ward Foote in the department of chemistry in Yale 
University, that this report is made. This academic 
association covered a period of forty-two years of 
collegiate activity. Hundreds of graduates of the 
Sheffield Scientific School who enjoyed the privilege 
of studying chemistry under this inspiring teacher will 
bo grieved to learn of his sudden death on January 
14, 1942, in the New Haven Hospital. There were 
only eight days difference in the ages of Professor 
Foote and the writer, and we both grew up together 
in the atmosphere of Yale, and were taught by the 
same group of inspiring Yale teachers in chemistry: 
Professor Horace L. Wells, analytical chemistry, Pro¬ 
fessor William G. Mixter, general chemistry, and 
Professor Samuel G. Penfleld, mineralogy. 

Harry Ward Foote will be remembered as a most 
suecessfol teacher in his special subjects, namely— 
general and analytical ch^oistry. He was the kind of 
a teaeW that every American college boy should come 


in contact with during his academic or collegiate 
career. He endeared himself to his undergraduate 
students; he tried to understand each individual man 
in his class; he played fair with them, and the student 
was impressed with his spirit of fairness and square 
dealing. He was a sane thinker, not given to making 
snap decisions; his advice was sound and helpful. He 
exercised vigilance and conservatism in the trying days 
of Yale's reorganization of the university's depart¬ 
ments of chemistry, and was recognized for his safe 
counsel and departmental cooperation. 

Professor Foote's courses in chemistry laid an ex¬ 
cellent and sound foundation for future growth; 
widened the student's knowledge and outlook, and 
encouraged many to get scientific training for them¬ 
selves. Not only the student body suffers a real loss 
in the death of Professor Foote, but also the general 
facxdty and departmental staff of the Sheffield Scien- 
tifie School. He was recognized by his teaching asso¬ 
ciates as a good representative of democracy, a believer 
in freedom of speech, thought and action, as long as 
no infringement was made on the rights of others. 
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He was an excellent companion with a variety of 
personal interests and always a man of stability. 

Collegiate institutions have learned to rate at its 
true worth the teaching service of men like Professor 
Foote, and their ability to give sound training in spe¬ 
cial fields of science. We need more than ever during 
these critical times young men who can apply success¬ 
fully the technique of sound pedagogics. This calls 
for the ability to inculcate habits of keen observation 
and deduction; to teach the essential facts having a 
direct bearing <m the activities of everyday life, and 
stimulate progressive thought during the next fifty 
years, 

Harry Ward Foote was bom in Guilford, Connec¬ 
ticut, on March 21, 1875. He received bis degree of 
Ph.B. from Yale in 1895, and his Ph.D. degree from 
Yale in 1898. He was appointed an instructor in 
1898 and served as assistant professor of chemistry 
from 1904-1912, and as professor of chemistry from 
1912 to the time of his death. He was a fellow of 
Silliinun College, a member of the scholastic Society 
of Sigma Xi and an honorary member of Chi Chapter 
of the chemical fraternity, Alpha Chi Sigma. He was 
a member of the following scientific societies, namely 
—^American Chemical Society, Connecticut Academy 
of Arts and Sciences and the Royal Geographical 
Society. For several years he was associate editor of 
the American Journal of Science, 

Treat B. Johnson 

Tame UNivERSinr 

PAUL STILWELL McKIBBEN 

1886-1941 

Dr. Paul S. McKibben, until recently dean of the 
School of Medicine, University of Southern Cali¬ 
fornia, was bom in Granville, Ohio, on March 14, 
1886, and died in Los Angeles, California, on Novem¬ 
ber 11,1941. His parents were George F. McKibben, 
professor of Romance languages in Denison Univer¬ 
sity, and Elizabeth Stilwell McKibben, a graduate of 
Wellesley College, a very kindly and strong character. 
Paul McKibben's education was obtained in the public 
schools of Granville, Doane Academy and Denison 
University, where he was graduated in 1906, a bache¬ 
lor of science with honors in zoology. He was ap¬ 
pointed a fellow in anatomy in the University of 
Chicago in October, 1907. Professor C. Judson Her¬ 
rick, who had been professor of biology in Denison 
University before going to the University of Chicago, 
was a great friend of the elder McKibbens. This 
friendship was shared by the younger McKibben when 
he went to Chicago, and under Herrick's direction and 
kindliness, McKibbon’s scieMific qualities developed. 
This resulted in the production of one of the great 
anatomists, teachers and admimstrators of this gen¬ 


eration. Paul B. MaKibben received the degree of 
doctor of philosophy in June, 1911, and was imme^ 
diately made instructor in anatomy at the University 
of Chicago. 

In 1913 Dr. McKibben was offered and accepted 
the professorship in anatomy at the University of 
Western Ontario. The department of anatomy soon 
became the outstanding department of the Medical 
Sclmol. From March, 1918, for one year, Dr. Mc¬ 
Kibben was first lieutenant in the U, S. Army attached 
to the Neuro-Surgical Laboratory of the Johns Hop¬ 
kins University where, in association with others, he 
did some original work on brain injuries. On his re¬ 
turn to the University of Western Ontario, he was ap¬ 
pointed acting dean and, because of his outstanding 
administrative abilities, was soon made dean. A new 
Medical School building was constructed largely 
through Dr. McKibben efforts. Even the design 
was his, and it is considered one of the finest and 
best-equipped medical buildings in Canada. Dr. Mc¬ 
Kibben realized the advantages of a good library with 
the result that the University of Western Ontario 
Medical Library now has over 30,000 volumes. The 
School of Public Health was established during bis 
deanship, mainly through liis efforts. His work at 
the University of Western Ontario was a major factor 
in the development of one of the outstanding medical 
schools in Canada. He was very strong for the inte¬ 
gration of primary subjects with the clinical. 

In 1927 Dr. McKibben was appointed professor of 
anatomy at tlm University of Miclugan, where he 
remained for two years. He was called in 1929 to the 
chair of anatomy in the newly established Medical 
School of the University of Southern California. In 
1931 he was made dean of the Seliool of Medirine 
but continued us chief of the department of anatomy. 
Here again his great administrative ability came to 
the fore and he gathered together a fine group of 
teachers in both the pre-clinical and clinical years. 

Dr. MeKibben's knowledge of medicine in general 
was tremendous. His ability to pick students was un¬ 
canny. He combined the qualities of a great mind 
with those of an outstanding teacher and adminis¬ 
trator and, above all, was a tolerant and understand¬ 
ing friend to many fortunate people. Dr. McKibben 
was given the honorary degree of TAi.D. from tbe Uni¬ 
versity of Western Ontario in 1928 and Sc.D. from 
Denison University in 1936. He was a fellow of the 
Royal Society of Canada, the American Association 
of Anatomists, the American Association for the Ad- 
vancem^t of Science, and was a member of Beta 
Theta Pi, Gamma Alpha, Phi Rho Sigma, Phi Beta 
Kappa and Sigma Xi. He leaves his wddow, Eluttu- 
beth Kendall McKibben, whom he mawed at 

more wMle doing reseat^ at the Jolm Ho];drine 

Tcreity, four childre*v ?ktd 
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dall^ John H. and Elu&abeth, as well as a host of 
tremendously loyal and admiring friends. 

John Mackenzie Brown 

School Or Medicine, 

University or Southern California 

DEATHS AND MEMORIALS 

Dk. Herbert FoX; professor of comparative pathol¬ 
ogy at the University of Pennsylvania and director of 
the William Pepper Ijaboratory of Clinical Medicine, 
died on February 27 in his sixty-second year. 

Rigoinald Pelham Bolton, consulting mechanical 
engineer; president and chairman of the board of the 
Electric Meter Corporation, New York City, died on 
February IS in his eighty-sixth year, 

Dr. James Joseph Walsh, professor of physio¬ 
logical psychology at Cathedral College, New York, 
and medical director of the School of Sociology at 


Fordbam University, died on February 28 in his sev¬ 
enty-seventh year. 

Db. Parke Rkxpord Kolbk, president of the Drexel 
Institute of Technology, Philadelphia, died on Febru¬ 
ary 28, at the age of sixty years. 

Two Eggleston Prizes in botany at Dartmouth Col¬ 
lege have been established in memory of Willard W. 
Eggleston, an authority on plants poisonous to stock 
on the western ranges of this country. 

A ceremony in memory of Polish professors who 
lost their lives as a result of the German occupation 
of Poland recently took place at the Royal Institu¬ 
tion, London, under the presidency of Sir David 
Ross, vice-chancellor of the University of Oxford, 
Tribute to their work was paid by Sir William Bragg, 
formerly president of the Royal Society; by Professor 
Gilbert Murray, of the University of Oxford, and by 
Professor Antoni Jurusz, dean of the I’olish Medical 
School at the University of Edinburgh. 


SCIENTIFIC EVENTS 


NATIONAL PARKS AND RESERVES IN 
GREAT BRITAIN 

A PRELIMINARY memorandum on ‘‘Nature Preser¬ 
vation in Post-War Reconstruction^^ has been issued 
in Great Britain by a conference which, under the 
cliairinanship of Lord Onslow, has been considering 
the matter since June. It is stated in the account 
given by the Ixindon Times that the conference came 
into being as a result of the announcement that Lord 
Reith had appointed a committee on the use of land 
in post-war planning. The organizations taking part 
are the following: 

Association of Municipal Corporations, British Asso* 
ciation, British Ecological Society, British Museum (Nat¬ 
ural History), British Ornitliologists' Union, British 
Trust for Ornithology, County Councils Association, Geo¬ 
logical Society, Linnean Society, Royal Entomological 
Society, Royal Society for the Protection of Birds, So¬ 
ciety for the Preservation of the Fauna of the Empire, 
Society for the Promotion of Nature Reserves, Urban 
District Councils Association and Zoological Society. 

The memorandum states that there are three dis¬ 
tinct needs—the preservation of (a) rural amenities; 
(b) forest areas As a part of the nation^s resources; 
and (c) the natural fauna and flora for the advance¬ 
ment of scientific knowledge and education. In the 
view of the conference there are four ways in which 
these needs can be met: 

1, National parka, providing facilities for the recrea¬ 
tion of the public with no more restriction than is essential 
to preserve their amenities. 

2. Forest and wild life reserves, to which the public 
would be admitted, subject to necessary restriotions. 


3. Areas in which further development would bo pro- 
hibitod or drastically restricted. Here the existing movo- 
Bient of the public would not be interfered with, but 
additional facilities would not bo provided, 

4, Nature reserves or sanctuaries, from which the public 
would be excluded, except by permit for study. 

It is pointed out in the Times that in some instances 
all these needs could be met in the same area. Areas 
of the first three types must be large. Those of the 
fourth type could be much smaller, usually measurable 
in hundreds or tens of acres, or even less. The con¬ 
ference makes the recommendation that “The provi¬ 
sion of such areas should be among the matters com¬ 
prised in National Planning.” 

The later part of the memorandum gives more de¬ 
tailed consideration of each type of area, and in 
regard to the first urges that the recommendations of 
the “Report of the National Park Committee,” issued 
by the Stationery Office in 1931, should be put into 
effect. 

Nature reserves should be selected upon an ecologi¬ 
cal basis, and should be of different types, such as fen, 
moorland, mountain, cliff, beach, woodland, and so 
forth, so that the typical animals and plants of each 
kind of country would be preserved. Some of these 
reserves could form part of the larger schemes for 
national parks and areas protected from development. 

An official body should be appointed to draw up 
detailed proposals upon this highly technical problem 
of nature reserves, the control of which should be in 
the hands of a central body. The management of the 
national parks might, it is suggested, be in the hands 
of local bodies, acting under two national park 
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authoritiee (one for England and Wales and the other 
for Scotland) responsible for general policy. 

The conference remains in being. Its honorary sec¬ 
retary, Dr. G. F. Herbert Smith, Society for the Pro¬ 
motion of Nature Reserves, British Museum (Natural 
History), London, S.W.7. 

CHEMICAL ABSTRACTS 


Seott, who left to join the Qbemieal Warfare Serviea vMl 
at Kdgewood, Md. Miss Scott is continuing to help in 
the naming and indexing of inorganic compounds. The 
editor gratefully acknowledges the valuable help of all of 
the assistant editors and abstractors, many of whom are 
continuing their work for Chemi^jal Ahairacts in spite of 
heavy national defense assignments. Our work is re¬ 
garded as being In the same category. 


Chemical and Engineering News gives the following 
account of the work of Chemical Abatracts^ published 
by the American Chemical Society: 

In spite of war Chemical Ahatracts publidied more ab¬ 
stracts in 1941 than in 1940. The small inerease (505 
abstracts) is to be attributed to success during 1041 in 
the abstracting of European chemical patents after over¬ 
coming difficulties which interfered with this abstracting 
for a considerable period after the outbreak of war in 
Europe. The 1941 volume contained 5,541 more abstracts 
of patents and 5,036 fewer abstracts of papers than in 
the 1940 volume. The abstracts for 1941 total 52,764 in 
number as contrasted with 52,259 abstracts published in 
1940. Of the 1941 abstracts 35,588 are of papers and 
17,176 are of patents. 

Chemical AhatracU endeavors to cover the chemical lit¬ 
erature of the world completely. World-wide warfare pre¬ 
sents many serious handicaps in this effort. Chemical Ab- 
atraota did not approach completeness so closely in 1941 
as in normal years. Nevertheless, the record for 1941 is 
good. Abstracts from many of the papers published dur¬ 
ing 1941 in the warring or conquered European countries 
were obtained by some success in getting the needed peri¬ 
odicals (good success until Eussia's entry into tho war 
closed the trans-Siberian route), by searching this country 
for periodicals received in one library or another, and 
by having abstracts made in Europe, particularly in 
Switzerland and Germany, and sent by clipper ship. 

In general, the policy of Chemical Abairacta is to pub¬ 
lish informational rather than merely descriptive ab¬ 
stracts. Special emphasis has been placed on this for 
European and other publications not readily accessible to 
most Americans at the present time. The average page 
of Chemical Abairacta In 1941 contains 11.5 abstracts of 
papers or 18.6 abstracts of patents. The corresponding 
figures for 1940 are 12.1 and 18,0, respectively. 

Tho edition of Chemical Abairacta averaged approxi¬ 
mately 15,000 copies during 1041. 

The much-used list of periodicals abstracted by Chemi¬ 
cal Abstracts, with its key to library files, is normally 
published in revised form every five years. The list was 
due for revision in 1941, but tho war has made postpone¬ 
ment necessary. Satisfactory revision with American 
libraries in their present war-handicapped condition is 
not possible. The Chemical Abairacta office is keeping as 
well informed as possible concerning scientific periodicals 
and is willing to help users of abstracts locate full papers 
whenever possible. Hundreds of inquiries are answered 
monthly. 

The only editorial change during the year was the well- 
earned elevation of Charlee L. Bernier to an associate 
editorship following the regretted resignation of Janet D. 


THE FEDERATION OF AMERICAN SOCIE¬ 
TIES FOR EXPERIMENTAL BIOLOGY 

The Federation of American Societies for Experi¬ 
mental Biology will meet in Boston from March 31 to 
April 4, The general chairman of the meeting is Dr. 
Albert G. Hogan, University of Miaaouri, and the 
general secretary is Dr. Donald R. Hooker, the Johns 
Hopkins University. The following table gives the 
date of meeting of the constituent societies, and the 
names of the presidents and secretaries. 


SOOIXTT 


American Insti¬ 
tute of Nutri¬ 
tion 


American PhyS' 
iological So¬ 
ciety 


American Society 
of Biological 
Chemists 


American Society 
for Pharmacol¬ 
ogy and Ex¬ 
perimental 
Therapeutics 

American Society 
for Experimen¬ 
tal Pathology 


PHI 


President 
April 1 to 0 
Dr. Albert Q, 
Hogan 

University of 
Missouri 

April 3 

Dr. Philip Bard 
The Johns Hop¬ 
kins Univer¬ 
sity 

April 3 to 4 
Dr. Rudolph J. 

Anderson 
Yale University 

April 3 to 4 
Dr. E. M, K. 

Gelling 
University of 
Chicago 


Skcretart 


Dr. Arthur Smith 
Wayne University 


Dr. Carl J, Wig- 

Western Reserve 
University 


Dr. Arnold K. 

BalU 

George Washing¬ 
ton University 


Dr. Raymond N. 
Bieter 

University of Min¬ 
nesota 


April 3 to 4 
Dr. Jesse L. 

Bollman 
M^o Clinic, 
Rochester, 
Mann. 


Dr. H. P. Smith 
State University of 
Iowa 


LAMBDA UPSILON 


The results of the recent election of the national 
officers of Phi I^ambda Upsilon, honorary ehemioal 
society, are announced in the January issue of the 
Begiater, the official publication of the society. Pfo- 
feasor William M. Sandetrom, of the department of 
agricultural biochemistry of the Univerrity of Min¬ 
nesota, was reelected president* ProfessoT T* F. 
Buehrer, head of the department of agrioultnral ehem- 
istry of the University of Ariaona, and for twelve 
years national secretary-treasurer, was elected to the 
vice-presidency. Both men have long been 
with national imriyitiee of IW i^mbde 
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Profesaor L. F. Audiiath, of the UniTersity of Illinois, 
WEB teeieeted editor of the BegUUr, Dr. C. S. Carl- 
eon, assistant professor of chemical engineering at 
the University of Pennsylvania, and Professor Her- 
Bchel Hunt, of Purdue University, were chosen for 
the ofiSoes of secretary and treasurer, respectively. 

Phi Lambda Upsilon has enjoyed a remarkable 
growth since it was founded at the University of Illi¬ 
nois in 1899 as a society for the promotion and recog¬ 
nition of high scholarship and achievement in the 
deld of chemistry. Only seven collegiate honorary 
organisations antedate the founding of Phi Lambda 
UpsUon. There are now thirty-eight chapters with 
an active and alumni membership exceeding 11,000. 

For many years Phi Lambda Upsilon has recognised 
outstanding American investigators by election to hon¬ 
orary membership. During the past year two distin¬ 
guished chemists have been awarded this distinction— 
Dr. Linus C. Pauling, director of the Gates and 
Crellin Laboratory at the University of California and 
Nobel Laureate, and Professor WUliam Lloyd Evans, 
retired head of the department of chemistry at the 
Ohio State University and president of the American 
Chemical Society. 

THE CHARLES FREDERICK CHANDLER 
MEDAL OP COLUMBIA UNIVERSITY 

For outstanding achievements in chemical science, 
Dr. Robert R, Williams, chemical director of the Bell 
Telephone Laboratories, New York, and Dr. Roger J. 
Williams, of the University of Texas, received on Feb¬ 
ruary 26 awards of the Charles Frederick Chandler 
Medal of Columbia University. This is the first 
double award of the medal since it was established in 
1910. 

Dr. Robert R. Williams was cited for “his years of 
work on the isolation of vitamin Bi and his contribu¬ 
tions to the elucidation of its chemical structure.” 
Vitamin Bj, which Dr. Williams synthesized and 
named thiamin, is the antineuritic beriberi vitamin, 
vital to nerve health and life. 

The award to Professor Roger J. Williams was 
made in recognition of his discovery of pantothenic 
add, powerful regolator of growth popularly known 
as “the add of life,” and for bis contributions to the 
knowledge of the vitamin B complex. 

The medal ceremony was held in the Horace Mann 
Auditorium. Dr. George B. Pegram, dean of the 
Columbia Graduate Faculties, presented each recip¬ 
ient with a certificate in lieu of a gold medal, presen¬ 
tation of adkich will be postponed nntil after the war. 
The university, as part of its conservation policy, has 
discontinued bronse, silver or gold medals 

during war period. 

intdHgenoe and morality as 
|^|de butter phydeal and mental health, 


was stated by Dr. Roger J. Williams in a joint dis¬ 
cussion on “Vitamins in the Future.” He pointed 
out that “Since an ample supply of vitamins can 
foster a higher intelligence in human subjects, it has 
also the capability of fostering morality. Recent 
studies, several of them in New York City, have shown 
without question that intelligence and morality go 
together.” 

Discussing novel approaches to the treatment of 
diseases by chemical means, Dr. Roger Williams de¬ 
scribed a new “definite guiding principle” that chem¬ 
ists may follow in their investigations. He said: 

It seems a reasonable working bypotbesis to assume 
that (^emical substances which have striking physiological 
effects have these effects because of their resemblance to 
naturally occurring tissue constituents. Continuing, we 
may assume that many substances of potential therapeutie 
value will be found which bear chemical resemblances to 
the various vitamins, of which we now have a consider¬ 
able variety. 

If these remarks are valid, chemotherapy can now de¬ 
velop, not in a hit-and-miss and entirely empirical fashion, 
but by making use of at least one definite guiding prin¬ 
ciple. 

One of the most important applications of vitamin 
knowledge will be, I believe, to the study of cancer. Our 
work os well as that of others indicates that the vitamins 
in the diet make a difference in cancers other than those 
indnoed by butter-yellow. 

All the vitamins which are required to check the 
groat nutritional plagues of mankind have already 
been discovered and produced commercially. Dr. 
Robert Williams stated that: 

The lesser vitamins, if we may call them such for the 
sake of brevity, may afford us, however, great revelations 
regarding piiysiological and even pathological processes 
and so must be classified as lesser only in a narrowly 
defined sense. 

The point in distinguishing between major and lesser 
vitamins is one which concerns prosent-day techaology, 
present-day economics and prescut-day sociology. I 
should like to divert the minds of food processors, teach¬ 
ers of nutrition, practicing physicians and laymen from 
^>eoulatmg about the latest surmise of vitamin science 
and persuade them to devote their major energies to the 
intelligent application of the vitamins which stand in the 
front row on the shelf. 

It is high time we should be systematically eradicating 
the long known doficiency diseases. The first impulsion 
of our present knowledge of vitamins and their essential 
roles should be to promote restoration of values lost to 
the masses by these restrictions. A general removal 
of eeonomic restraints would largely achieve the result 
because appetites lead to diversity when income permits. 

This, however, is a Utopian ideal far beyond our im- 
ioediate reach. Education, if universal, would largely 
aocomplUh the result, for avoidance of refinement is not 
Inkarently costly. However, education of the most needy 
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elements is exceedhi£;ly slow and difficult. Wo mtxst^ 
therofoi^e, turn to more effective weapons as soon as edu¬ 
cation has pervaded the public mind sufficiently to permit 
their employment. 

Legislation in the United States prohibiting the sale 
of impoverialiod white bread and flour is a possibility. 
Uudoubtedly any attempt to prohibit the sale of white 
wheat products in the United States would meet with in¬ 
superable public opposition. However, it is now possible 
to add artiftciaJly the principal valuable vitamins and 
minerals of wheat at a cost of something less than twenty- 
five cents per capita per annum. 

Increased economic productivity of the bulk of the 
population would repay the cost perhaps a thousand-fold 
to say nothing of improved liealth and sense of well-being. 
Yet this great reform is being sabotaged or damned with 
faint praise by half the nutritionists of the country on 
the ground that it would be still bettor if we could arrange 
breakfasts of hum and eggs, whole wheat buns and a glass 
of milk for everybody. Of course it would, but shall we 
wait for the millennium to take our first steps to mass 
repair of our nutritional errors? 

Pending the day when such legislation can be secured 
and the necessary scientific methods of control arc devel¬ 
oped, we must look largely to the food industries for cor¬ 
rection of our dietary faults. These industries have been 
made very conscious of their public obligations, to a 
great oxt(mt through the operation of the pure food law's 
during recent dc^^ades. Within the limits of practicality, 
they are in general ready to cooperate in such reforms 
on a voluntary basis. 


You are doubtleas asking what all this vitamin knowl¬ 
edge will get us in terms of health, strength and longevity. 
No quantitative estimates are possible. Very few long¬ 
term experiments wdth animals have been carried out 
since all the major vitamins became available in pure 
form and since several of the lesser ones have boon at 
least recognized. The testimony of the clinics, the results 
of experiments with school lunches or supplementary feed¬ 
ing, as well as tJie observation of health trends in nutri- 
Uon-conscious populations, are very reassuring. 

Since partial deficiencies are often most apparent in 
middle or lator life when the body mechanism is begin¬ 
ning to feel the strain of the years, it seems reasonable to 
hope that nutritional reform will extend the span of life 
measurably. Control of infections disease has princi¬ 
pally affected mortality in infancy and early life. Those 
who survive to old ago tend to be those who have 
acquired immunity to infectious disease or at loiist to 
have undbrgone a selection for resistance to disease. In 
nutritional dist^ase, the phenomenon of immunity is ab¬ 
sent. We do not grow accustomed to deficiencies with 
the years. Early damage remains and later damage ac¬ 
cumulates till the slowing bloodstream of age leaves our 
cells grossly undernourished, so it seems. 

When nutritional reforms have been in full operation 
for some years, the physician will have little occasion to 
treat deficiencies of the major vitamins. Until that 
happy day, wduch must be some years hence, he will en¬ 
counter an abundance of avitaminoses, especially in clin¬ 
ics for the under-privileged, His immediate task is to 
recognize the symptoms. 


SCIENTIFIC NOTES AND NEWS 


The American Education Award of the American 
Association of School Administrators was presented 
on February 24 at the San Francisco meeting to Dr. 
Robert A. Millikan, chairman of the Executive Coun¬ 
cil of the California Institute of Technology, as 
tribute to and in recognition of outstanding contribu¬ 
tions made in the broad field of education.” 

Tins Ixmgstaff Medal of the Chemical Society of 
London has been awarded to Dr. Hugh 8. Taylor, 
David B. Jones professor of chemistry and chainnan 
of the department at Princeton University. The 
medal is conferred every three years upon a fellow 
of the society *‘who, in the opinion of the council, has 
done the most to promote the science of chemistry by 
research.” 

The Wollaston Medal of the Geological Society, 
London, has been awarded to Professor R. A. Daly, 
Sturgis Hooper professor of geology in the Museum 
of Comparative Geology at Harvard University, “in 
recognition of his fundamental researches in many 
branches of geology, especially those concerned with 
the origin of igneous rocks, the constitution of the 
interior of the earth and the controls of coral-reef 
formation.” 


The Journal of the American Medical Association 
reports that Dr. Juan P. Garrahdn, a pediatrician of 
Buenos Aires, has been awarded the 1941 prize of 
the Academia Nacional de Medicina of Buenos Aires 
for his article on “Prothrombin, Vitamin K and 
Hemorrhagic in New-born Infants.” The prize was 
established by the academy in memory of the Argen¬ 
tine pediatrician, Dr. Juan Carlos Navarro, who died 
in 1036. 

Pbbsektation of the gold medal of the Society of 
Women Geographers was made on February 23 at 
the annual meeting of the society in New York to 
Dr. Margaret Mead, assistant curator of ethnology 
at the American Museum of Natural History. 

Officers of the Society of Economic Paleontolo¬ 
gists and Mineralogists have been elected as follows; 
President^ Herschel L. Driver, Standard Oil Company 
of Califomin, Los Angeles; Vice-president, Parker D. 
Trask, U. S. Geological Survey; Secretary-Treasurer, 
H. B. Stenzel, University of Texas. 

Professor Raymond E, Davis, of the College of 
Engineering of the University of California, vaa in; 
stalled president of the Ameidcan Coner0te Insti- 
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tuto at the close of the Chicago meeting. He succeeda 
Admiral Ben C. Morell, of the United States Navy. 

At Fordham University, the Reverend Francis W. 
Power, S.J., has been promoted to u jirofessorship in 
chemifitry. 

Dr, Robert H. Sjujlee, of the University of Chi¬ 
cago, has been appointed assistant professor of phy.si- 
ology at the School of Medicine of the University of 
Georgia, 

Dr. Ronald F. Brown, instructor in chemistry at 
Purdue University, was promoted to an assistant pro¬ 
fessorship of organic chemistry at the beginning of 
the second semester of the University of Southern 
California. 

Dr. James L, Morrison, instructor in pharmacol¬ 
ogy at the West Virginia University School of Medi¬ 
cine, has been appointed instructor in pharmacology 
at the Medical School of Emory University. 

Dr. Elsie S. L^Esperance has been placed nt the 
head of a new cancer-prevention clinic for women at 
the Memorial Hospital for the Treatment of Cancer 
and Allied Diseases, New York- She is a member of 
the board of managers of the hospital and is one of 
the founders of the Kate Depew Strang Tumor Clinic 
at the New York Infirmary for Women and Children. 

Dr, Leona Baum partner, pediatrician, who has 
been acting director of the Bureau of Child Hygiene 
of the New York City Health Department, became 
director of the bureau in January. 

The Borden Vitamin Company announces that Dr. 
Hugh H. Darby, research assistant in the department 
of biochemistry of the College of Physicians and Bur¬ 
geons of Columbia University, has joined the staff 
for research and development in the production and 
application of vitamins and hormones. 

Dr. Robert S. Breed, head of the division of bac¬ 
teriology of the New York State Agricultural Experi¬ 
ment Station at Geneva, has leave of absence in order 
to conduct a survey of dairy research and education 
in South America for the Inter-American Committee 
for the Dairy Industry. 

Members of the faculty of the University of Michi¬ 
gan who are serving under the National Defense pro¬ 
gram include in the sciences: Elmore S. Pettyjohn, 
associate professor of chemical and metallurgical engi¬ 
neering; Walter C. Sadler, professor of civil engi¬ 
neering; Jesse Ormondroyd, professor of engineering 
mechanics; Robert B. Hall, professor of geography; 
Preston E, James, professor of geography, and Sam¬ 
uel A. Goudamit, professor of physics. 

Dr. Maxwell E. Labmam, dean of the School of 
Medidne of Tulane University of Louisiana, has left 


for Washington to work in the Bureau of Medicine 
and Surgery, U. S. Navy. In his absence Dr. Hiram 
W. Kostinayer, director of the department of gradu¬ 
ate medicine, has been appointed acting dean. 

Dk. W. R. Hutcherson, head of the department of 
mathematics at Berea College, Kentucky, has been 
grantinl leave of absence which he is spending at 
Brown University on a defense mechanics fellowship. 
His work at Berea College will be carried on by Pro¬ 
fessor 1), W. Pugsley; Dr, Waldemar Noll, head of 
the department of physics, is teaching in the College 
of the City of New York. 

Dr. William J. Kobhins, of the New York Botani¬ 
cal Garden, gave on February 26 a lecture before the 
Lancaster Branch of the American Association for the 
Advancement of Science. His lecture, which was 
illustrated with colored motion pictures, was entitled 
“Plant Life in a Botanical Garden.^' 

Dr. Donald D. Van Sltke, of the Rockefeller In- 
stitutfi for Medical Research, New York City, and Dr. 
Warfield T. liongcope, professor of medicine at the 
Johns Hopkins University, gave the Abraham Flexner 
lectures at the School of Medicine of Vanderbilt Uni¬ 
versity. Dr. Van Slyke spoke on the “Physiology of 
the Kidney” and “Renal Function in Diseases of the 
Kidney” on February 2 and 3, and Dr. Longcope on 
“Clinical Nephritis” ou February 5 and 6. 

A aYMPOfliOM entitled “What Is Researchf” was 
presented on February 20 at a meeting in New York 
City of the American Section of the Society of Chemi¬ 
cal Industry, held jointly with the American Institute 
of Chemical Engineers. Dr. Lincoln T. Work, direc¬ 
tor of research of the Metal and Thermit Corporation, 
presided over the meeting and introduced the subject 
“Research,” which was discussed “from the Consul¬ 
tant’s Viewpoint” by Prank G- Breyer, of Singmaster 
and Breyer; “from the Industrial Viewpoint” by Dr. 
George 0. Curme, Jr., vice-president of the Carbide 
and Carbon Chemicals Corporation; and “from an 
Institutiomd Viewpoint” by Dr. L. W. Bass, assistant 
director of research nt Mellon Institute. 

The thirteenth annual meeting of the American 
Association of Physical Anthropologists will be held 
at Harvard University on April 16, 17 and 18. Two 
symposia are planned, one for Thursday on “Fossil 
Man and Primates” and one on Friday on “Techniques 
and Interests of Physical Anthropologists.” The 
annual dinner will be given on Friday, and will be 
followed by a motion picture of Point-Hope Eskimos 
which will be presented by Dr. H. L. Shapiro. 

The three hundred and eighty-sixth meeting of the 
AiMoriean Mathematical Society will be bold at Colum¬ 
bia University, New York City, on Friday and Sat- 
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nrday, April 3 and 4. On Friday afternoon, there 
will be a symposium on topics in the theory of func¬ 
tions, conBisting of two addresses, “On Entire Func¬ 
tions of IGxponential Type,” by Dr. R. P. Boas, of 
Duke University, and “On the Zeros of the Derivatives 
of a Function and Its Analytic Character,” by Pro¬ 
fessor George Polya, of Smith CoUegc. The discus¬ 
sion leaders are Professors Norman Levinson, of the 
Massachusetts Institute of Technologj^, and I. J, 
Schocnlwsrg, of the University of Pennsylvania. A 
symposium on aeronautics is being arranged for 
Saturday afternoon. One of the speakers will be 
Dr. Theodore Theodorsen, of Ijangley Field, Virginia, 
whose subject is “Theory of Wing Flutter.” The dis¬ 
cussion leader will be Professor Willy Prager, of 
Brown University, 

The next general meeting of the International 
Association for Dental Research will be held in the 
Commodore Hotel, New York City, on March 14 and 
16. It will be followed by a meeting of the Amer¬ 
ican Association of Dental Schools which will be held 
on March 16, 17 and 18. 

Ak examination for appointment as assistant sani¬ 
tary engineer in the Regular Commissioned Corps of 
the U. S. Public Health Service will be held at Wash¬ 
ington, D. C.j Cincinnati, Ohio; New Orleans; Kan¬ 
sas City and San Francisco, at 9 a.m. on May II. 
Candidates must be not less than twenty-three years 
nor more than thirty-two years of age on that date 
and must have had at least seven years of educationa! 
(exclusive of high school) and professional training, 
or experience equivalent thereto; and shall have 
graduated from a reputable professional school grant¬ 
ing a degree in engineering (sanitary engineering 
course). In addition the applicant will be required to 
pass a satisfactory physical, academic and profes¬ 
sional examination. CommiBsioned officers are not 
appointed to any particular station, but to general 
service. They are subject to change of station as the 
exigencies of the service may require and shall sen e 
wherever assigned to duty. Compensation, including 
allowance for quarters and subsistence, will be $3,158 
and $2,699 for officers with and without dependents, 
respectively. 

The American Library Association has established 
a Committee on Aid to Libraries in War Areas, with 
John R, Russell, librarian of the University of Roches¬ 
ter, as chairman. After the first World War there 
was difficulty in completing foreign institutional sets 
of American scholarly, scientific and technical peri¬ 
odicals. The attempt to avoid a duplication of that 
situation is now the concern of the committee. Many 
sets of journals will be broken by the financial inabil¬ 
ity of the institutions to renew subscriptions. Many 
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more will have been broken through mail difficulties 
and loss of shipments and the destruction of libraries. 
The size of the eventual demand is impossible to esti¬ 
mate. In so far as possible, sets will be completed 
from a stock of periodicals being purchased by the 
committee. With an imminent paper shortage, at¬ 
tempts are being made to collect old periodicals for 
pulp. Fearing this possible reduction to the already 
limited supply of scholarly and scientifio journals, 
the committee hopes to enlist cooperation to prevent 
the sacrifice of this type of material Information in 
regard to the project can be obtained from Wayne M. 
Hartwell, executive assistant to the Committee on Aid 
to Libraries in War Areas, Rush Rhees Library, Uni¬ 
versity of Rochester, Rochester, N. Y. 

The Science-Technology group of the national Spe¬ 
cial Libraries Association has undertaken to compile, 
for the benefit of users of the Russian scientific and 
technical periodicals, current or otherwise, a complete 
list of the holdings of such periodicals in all the 
libraries of the United States and Canada, so far as 
possible, whether personal, institutional or industrial. 
Owners and librarians in charge of such materials are 
asked to cooperate by sending a detailed statement of 
their holdings to Miss Nathalie D. Frank, 612 West 
162nd Street, New York City. It should be stated 
whetlier or not the journals can be borrowed on inter- 
library loan and whether the library has facilities for 
photostating or microfilming. 

The Executive Committee of the National Parks 
Association met recently in Washington and agreed 
upon the importance of carrying on its educational 
program. It is planned to continue advocacy of Na¬ 
tional Primeval Paiks as a distinct category, to pro¬ 
mote worthy park projects that have already been 
authorized, to encourage appreciation and proper use 
of America’s natural and historic heritage, to combat 
each threat of commercial encroachment upon our pro¬ 
tected reservations, and to divert destructive uses of 
all kinds from this country’s superlative natural areas* 

The newly established Frendi School of Higher 
Learning has opened its courses In the building of the 
New School for Social Research. Professor Boris 
]firkine-Guet 2 sevitch gave his first lecture on the con¬ 
stitutional history of France, beginning with the 
French revolution; Professor Fred G. Heffherr spoke 
of the history of French civilization, and Professor 
Georges Gurvitseh, of French sociology. All lectures 
are given in French. The school luM at present a 
faculty of letters and a faculty of law and a speeiol 
institute of Oriental and Slavic studies. The faehlty 
of science under Professor Jean Perrin will be otgon- 
izejii later, , ; 
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DISCUSSION 


EXTENDED THEOREMS IN DYNAMICS 

The Faraday lines of force in any field of force 
constitute a familiar geometric pattern. Less well 
known because of its intrinsic complexity is the geom¬ 
etry of the trajectorial curves^ (the paths of mass 
particles moving in the force field). Of course these 
two geometries should be related, but precisely how 
may we compare the two families of curves T This is 
what we propose to indicate. 

Let a particle start from rest. The path obtained 
in this manner we shall call a “rest trajectory.*’ Ob¬ 
viously this curve has the same direction as the Fara¬ 
day line through the given point, but in general, since 
the mass particle has inertia, the two curves will not 
coincide. In fact, the only instance in which coinci¬ 
dence can occur is the trivial ease in which both curves 
are straight lines. Omitting this possibility, there are 
always two distinct curves. The rest trajectory and 
the line of force will agree as to initial direction, but 
differ in initial curvature; the trajectory will be be¬ 
tween the line of force and the common tangent line. 
The quantitative relation connecting the two curves is 
given in the following theorem discovered by Kasner 
in 1004 and since proved in many ways : 

Theorem I:* // a particle starts from rest in any 
positional field of force, the tniftal curvature of the 
trajectory is one third of the curvature of the line of 
force through the initial position. 

There are two important manners in which this 
proposition may be extended. The theorem is univer¬ 
sally valid, but its significance is slight if the curvature 
of the line of force is sero at the point. If the 
curvature is zero, as for example at a point of inflec¬ 
tion, the same is true of the curvature of the trajec¬ 
tory, and a separate discussion, involving a closer 
scrutiny of the situation, is necessary. In this case 
we study the ratio of the infinitesimal departure of 
the path and the line of force from the common tan¬ 
gent line. In the general case this ratio would be 
1; 3 as stated above, because in the usual case the ratio 
of departures is the same aa the ratio of curvatures. 
But in the special case of zero curvature, the ratio 
(which now depends on the rates of change of cur¬ 
vature) is found to be 1:5,1: 7,1: 9, etc., depending 
on the order of contact of the line of force with the 
toagent line. The precise d^endenoy is stated in 
Theorem II. 

Theorem 11;* If the Faraday of force has con- 
toot of order n with the tangent Une, the rest trajec¬ 
tory win also have contact of order; and the limit- 

I E. Easner^ ^'IHfferential Geometric Aspects of I>y- 
^ Oolloqttium, 0,1000, new edition 1984. 

f Mm, Proceedinge of the National Aeademy of 


ing ratio of the departure of the trajectory to the 
departure of the line of force from the common 
tangent line ts 1: 2n +1. 

The second manner in which Theorem I may be 
generalized is to acceleration fields of higher order. 
A particle of unit mass is said to be moving in an 
acceleration field of order r if 


d^x , . 

S') 




where v(a:,y) and y) are the rectangular com¬ 
ponents of the higher acceleration field acting at the 
point (^, s/) and t is the time. By definition, a particle 
will start from “maximum rest” in such a field if the 
initial velocity and the initial accelerations of order 
up to and including r - 2 arc zero (that is, all deriva¬ 
tives up to order r-1 vanish). What is the analogfue 
of Theorem I for such higher fields? 

Theorem III:* If a particle starts from maximum 
rest in an acceleration field of order r, the initial cur¬ 
vature of the trajectory is Wi" Ihe cur- 

(2r ~1)1 

vature of the line of force through the initial position. 

Now allow the particle to start from maximum rest 
in an acceleration field of order r, at a point at which 
the curvature of the Faraday line of force may be zero 
(the case in which Theorem III would no longer be 
significant). What is the appropriate ratio of depar¬ 
tures? 

Theorem IV: In an acceleration field of order r, at a 
point at which the line of force has order contact 
with its tangent line, the trajectory produced by start¬ 
ing a particle from maximum rest also has contact of 
order n with the tangent line; and the limiting ratio 
of the departure of the trajectory to the departure of 
the line of force from the common tangent line is 
(n + 1) (r) t(nr)! 


(nr + r) I 

We see that all three situations previously discussed 
in Theorems I, II and III are now included in the 
single final Theorem IV. Indeed, the first three 
theorema become corollaries of this new result. For 
r = 2, the newtonian case, the ratio is 1: 2» +1, as 
stated in Theorem II. For r arbitrary and n = 1, the 
case in which the curvature does not vanish, we obtain 

the ratio of Theorem HI, namely - >V ' ^ v. vV '- And for 

(2r-l)! 

r = 2 and «=1, we have the standa^ dynamical 
Theorem I, with the usual ratio 1: 3. 

All our theorems, although originally stated for two 
dimensions, remain valid for any number of dimen- 
i^ns, and in any riemannian apace. 


;>E. Kasner and D. Mittleman, Proceedings of the Na- 
t0ndt Aeademy of Sdenees, Feb^ 1042. 
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Theorem I has been applied^ to the study of the 
i'azuous deviation problem (a particle falling from 
rest to the earth allowing for rotation or elliptioity). 
Our new extended theorems will also have applica¬ 
tions, direct and indirect, in physical situations deal¬ 
ing with interacting particles. The forces need not 
be conservative. 

Edward Kasnbr 
Don Mittleman 

Columbia UNivEasirr 

A STUDY OF LAMPBRUSH CHROMOSOMES 
BY THE ELECTRON MICROSCOPE 

liAMPBRUSU cliromosonies have been photographed 
by the electron microscope. The nuclei were removed 
from the oocyte according to the method of Duryee* 
and were placed on the collodion film suspended on the 
wire mesh which is used in place of the slide in the 
electron microscope. The nuclei were tom apart so 
that the enclosed material spread over the film. The 
membrane was then removed since it was too thick for 
penetration by the electron beam when collapsed. The 
preparation was allowed to dry in air. 

The photographs seem to verify early descriptions. 
Some chromosomes appeared to be highly branched 
and subbranched. They were fern-like in appearance. 
The threads were crystalline and single. Other chro¬ 
mosomes showed less numerous, thicker, more globular 
side branches. Many side branches had been lost be¬ 
tween the first and second type. Finally some showed 
no branches. There were as many as four threads 
twisting about one another separating into twos at 
some points and rejoining at others. 

No loops, as described by Duryee, were seen. How¬ 
ever, chromosomes from full-sized eggs only have been 
examined. Further investigations, in which the nuclei 
of half-sized eggs will be used, are in progress. It 
may bo that these will verify the loop theory as put 
forth by Duryee. 

Blanks were run in which only cell debris, from 
which the nucleus had been removed previously, and 
the nuclear salt solutions were dried and photo¬ 
graphed. No similarities between these preparations 
and those of the nucleus were observed. 

The investigations are being extended in the belief 
that they will throw added light on the structure of 
such chromosomes and will clear up such problems as 
the time at which the chromomenn thread becomes 
doubled. 

G. L. Clark 
M. R. Barnes 
E. R. Batlor 

University or Illinois 

* W. H. Boevor, Bull. Amer. Math. Soc.^ 456, 1916. 

iW. R. DuTvee, '‘Oytologj, Qenetios and Evolution,'' 
University of Pennsylvania Prow, Philadelphia, 1941. 


CONSIDERATION OF THE ADEQUACY OP 
BIOMICROSCOPY AS A METHOD OF 
DETECTING MILD CASES OF 
VITAMIN A DEFICIENCY 

Recently Dr. H. D. Kruse has reported on **The 
ocular manifestations of avitaminosis A with especial 
consideration of the detection of early chnnges by 
biomicroscopy.”^ He has suggested that “xerosis con- 
junctivae probably precedes night blindness as nn 
early sign of avitaminosis A,” and recommends bio- 
microecopic examination as a “simple, convenient, 
objective method’^ for the detection of avitaminosis 
A in surveys. 

In view of the importance of finding reliable tests 
for detecting mild degrees of the various avitaminoses, 
it is relevant to call attention to certain discrepancies 
between the above-mentioned observations and those 
roimrted in a study by Booher, Callison and Hews ton 
in which impaired dark adaptation was produced in 
five adults by the consumption of a diet adequate in 
every known dietary essential except vitamin A.^ 
The Hecht and Shlaer Adaptometer was used to deter¬ 
mine the dark adaptation curves of these subjects. 
Dysadaption occurred in from 16 to 124 days after 
the vitamin A-deficient diet was begun and for four 
subjects was allowed to proceed until the visual thresh¬ 
old after 30 minutes of dark adaptation was elevated 
by 1 logarithmic unit; subject I of this group was con¬ 
tinued on the experimenal diet until the 30-minute 
threshold was 4 logarithmic units above normal, while 
at this time of greatest visual impairment, the rod 
structures were not functioning at all below the sco- 
topic threshold of the cones. Thus, there was no ques¬ 
tion of the existence of hemeralopia in any of the five 
subjects. 

During the period of greatest impairment in retinal 
function, a slit-lamp examination was made on subject 
I by Dr. Alan C. Woods, of the Wilmer Ophthalino- 
logical Institute of The Johns Hopkins Hospital. 
There was no evidence of abnormality. The remain¬ 
ing four subjects were examined with the slit-lamp 
by Dr. William M. Rowland of the same institution 
both before and during impaired adaptation, as well 
as after that function had returned to normal follow¬ 
ing the administration of moderate amounts of vita¬ 
min A. Neither did any of these subjects show con¬ 
junctival or corneal changes at any of the examina¬ 
tions. 

Attention should also be colled to the work of 
Youraans et al, who conclude that mild degrees of 
vitamin A deficiency con exist without any modiflea- 

IH. D. Kruse, The Milbanh MemorM Fund QuarierlUf 
19: 207, 1941. 

sL. E, Booher, E. C. Callison and E, M. Hewsthn, 
Journal of Ifutrition, 17: 817, 1939, 
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tio0 of the oeular epithelia, as diagnosed by micro¬ 
scopic examination of conjunctival smears.^ Similar 
observations have been made in this laboratory* 

The cases reported by Dr. Kruse were obtained 
from a low-income group of which a dietary survey 
was being made. In such a group multiple dietary 
dedeicuciea are the rule rather than the exception. 
Therefore, it is important that further investigation 
of conjunctival and comeal changes bo made on sub¬ 
jects with uncomplicated experimental vitamin A 
deficiency before complete reliance is placed in the 
biomicroscopic exaininaiiou as a routine method of 
detecting mild cases of vitamin A avitaminosis. 

Eijzabeth C. Callisok 

Foods and Nutbition Division, 

Buakau or UoMs Kconomxcs, 

U. 8. Depahtment of Ageicultuee, 

Belt^vildb Research CJknter, 

BKLTSVIIjLE, Md. 

SOME FACTORS IN THE NUTRITIONAL 
DETERMINATION OF HISTORY 

In hia paper concerning the social implications of 
vitamins, Williams^ suggested that the enjoyment of 
a more generous supply of thiamin and other vitamins 
by the Germans than by other peoples of Western 
Europe might explain the present European situation. 
Thiamin has also been referred to by others as “the 
morale vitamin.*' However, I am inclined to agree 
with Clendening“ that the importance of vitamins in 
nationol nutrition is being grossly exaggerated. False 
hopes of simple solutions of nutritional problems ap¬ 
pear to be raised by an over-emphasis on the value of 
vitamins. Indeed, it remains to bo seen whether the 
use of “enriched” foods and vitamin preparations will 
do much more in the long run than increase the inci¬ 
dence of obesity, diabetes and other disorders pro¬ 
moted by over-nutrition. 

The developments in Europe during the past 25 
years nevertheless seem to present excellent illustra¬ 
tions of tlie effects of some nutritional factors, inde¬ 
pendent of the vitamin supply, on the rise and decline 
of nations or cultures throughout the ages. That is, a 
nation or culture can develop only when or where a 
suflScient supply or surplus of food becomes available. 
In a society with constructive or progressive tenden- 
oies, a suffleiency or surplus of food serves, in part at 
least, to provide leisure for some to develop the arts. 
Among even the most primitive arts has been that of 
catering to the appetite. This art has conspicuously 
manifested itself in tribal feasts, in the Roman ban¬ 
quets and, in recent Europe, by French cuisine. The 
Roman banquets probably sealed the fate of the 

, »J* B. Youmans, M. B. Oorlette, M. O* Oorlctte and 
9* Fvax!^,/our. ZuD. and Clin, 28; 668, 1938. 

28,1941. 

Ilf* 1085, 1941. 


Eoxuan Empire and French food and wine were very 
likely factors in the fall of France. In short, too 
much food or an excessive catering to the appetite 
can wreck an empire just as surely as it cun ruin an 
individual. 

On the other hand, seasonal variations in the food 
supply, periodic famines, wars and more or less fast¬ 
ing under religious influences in the past apparently 
served to avert on otherwise precipitate decline of 
some nations or cultures because of the common ten¬ 
dency to self-indulgence in the midst of plenty. Thus, 
in India and China, a relatively steady state or bal¬ 
ance between the supply or use of food and cultural 
attainment has long been maintained. In the first 
World War, German resistance cracked partly be¬ 
cause of simple undernourishment due to the food 
blockade and, shortly after that, Russia came close 
to complete collapse because of famine conditions in 
that country. However, it docs not seem to be suffi¬ 
ciently realized tliat the outburst of the German spirit 
since the first World War and the recent stubborn 
resistance of the Russians to invasion are explainable 
as physiological and psychological consequences of 
more liberal food supplies following periods of en¬ 
forced food restriction or starvation. The observa¬ 
tions of Carlson,^ Kunde,* Glaze^ and MoCay* indi¬ 
cate that a manifestation of physical and/or mental 
improvement is to be expected with re-aliinentation 
after periods of fasting or food restriction. More¬ 
over, the results of my personal experience, which in¬ 
volves a total of about 600 days of fasting during the 
past 33 years and also some observations on others, 
lead me to believe that the most striking after-effects 
of fasting or food restriction occur between the ages 
of about 20 and 35. In the German and Russian ex¬ 
periences, this means in those who are now between 
about 40 and GO years of age and therefore in active 
control. 

If the foregoing views are correct, it would seem of 
more importance in America to guard against the 
insidious effects of dietetic excesses among the “well- 
fed” millions than to concentrate on raising the nutri¬ 
tional standards of the extremely poor. In any case, 
so-called deficiency diseases may often be excess dis¬ 
eases—due to excessive intakes of carbohydrates, fats 
and/or proteins. I believe that a sufficiently keen 
appetite is about all that is needed to lead one to 
choose an adequate diet and that the appetite can best 
be kept keen by occasional periods of voluntary food 
restriction or fasting. More studies ought to be made 
on the after-effects of fasting and simple undemutri- 

®*^Tho Control of Hunger in Health and Disease. 
Chicago. 1916. 

*Jour, Metabolic HesearcH, 3: 399, 1923. 

6 Am, Jotw, PsffchoLy 40: 236, 1928. 

«‘^Chemical Aspects of Aging,In Cowdry, Prob¬ 
lems of Ageing. ’ ’ Baltimore. 1999. 
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tion. Undoubtedly, many a conscientious objector to 
military service would be willing to volunteer for such 
nutritional study. 

FrEDBRXOK H0£LZEL 

DnpAaTMENT or l^iiysiOLoay, 

UNiviasiTY or Chicago 

Submitted Dec. 6, 1941. 

FALSE BLOSSOM IN PERIWINKLES AND 
ITS CURE BY HEAT 

Oke of the chief difficulties in the study of false 
blossom has been the lack of u host in which the dis¬ 
ease could be reproduced as it occurs in the cranberry 
which, for various reasons, is not a good experimental 
plant. Under the stimulus of finding a favorable host 
in which to observe the efficacy of heat treatments for 
cure of false blossom, attempts were made to transmit 
virus from cranberries to periwinkles (Vinca rosea). 
The parasite, Cuscuta campestris Yuncker, which had 
been shown to transmit certain other viruses,^ was 
used. It proved to be an efficient vector. Through 


its parasitic activities, false blossom was taken to peri¬ 
winkles and also to potato, tomato, tobacco and Ntoo- 
tiafta glutino$a plants. Under favorable conditions 
the disease appeared in periwinkles within about one 
month after exposure to the parasite* The virus was 
readily transnutted in all the new hosts by grafting. 

False blossom periwinkles were cured easily by heat 
treatments. Exposures at 40® C for one week cured 
the tops but not the roots, but exposures for two weeks 
cured both tops and roots. Diseased periwinkles were 
able to endure the treatments without serious injury. 
Whether false blossom can be cured in the cranberry 
hha not yet been determined. Experiments designed 
to test this possibility are in progress. In its reaction 
to beat in periwinkles, false blossom virus behaves 
similarly to th/it of aster yellows. 

L. O. Kunkel 

Department or Animal and Plant Pathology, 

The Rockefeller Institute for Medical 
Research, 

Princeton, N. J. 
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SINANTHROPUS PEKINENSIS 

The Extremity Bones of Sinanthropus Pekinensis. 

By Franz Weibenreich. Paleontologia Sinica New 

Series D. No. 5. 82 pp. 20 tables. 34 plates. 

Peking, 1941. 

This latest paper in the long series of studies of 
the Sinanthropus material by Dr. Weidenreich had 
received only a sparse distribution in the United States 
before the outbreak of war halted its importation. 
Because of the tremendous interest attaching to the 
Choukoutien remains, as well as the inaccessibility of 
many of the accounts dealing with the material, a 
summary may be useful. 

Unfortunately the Peking calvariae have not been 
accompanied by a similar abundance of arm or leg 
bones. So far we possess only seven fragments of 
femur, two of the humerus, one of the clavicle and one 
carpal bone: the os Innatum. Nevertheless, these re¬ 
mains are such as to permit observations concerning 
their general evolutionary status. 

In the case of the femur, Dr. Weidenreich believes 
the material justifies the conclusion that Sinanthropus 
was short in stature, approximating the average of 
the present-day Eskimo or Japanese. The structure 
of the bone betrays certain distinctive traits. Tlie 
medullary canal of the shaft is, for example, very 
narrow and the walls correspondingly thick—much 
more so than in modem man. Neanderthal femora are 
more rugged, and the degree of forward bending of 
the shaft in this latter form is much more pronounced 

1 Folks Johnson, Phytopath., 81: 649, 1941. 


than in the Peking type. In these two respects, 
Sinanthropus approaches sapiens more closely than 
does neanderthalensis. All in all, some nine minor 
characters are noted as more or less distinctive and 
apparently specific for Sinanthropus. Nevertheless, 
the femur is definitely human in character, and there 
is no doubt that Peking man walked erect. The pro¬ 
portions, the presence of a linea aspera, and the posi¬ 
tion of the gluteal tuberosity, are definitive upon this 
point. 

The humerus, also, is of human character. As in 
the case of the femur, a few minor peculiarities are 
noticeable. They are, however, features occasionally 
to be observed in modem man. The humero-femoral 
index, which expresses the length of the humerus as a 
percentage of the length of the femur, is indicated at 
about 79. This falls in the existing human range, 
whereas in the anthropoids the index ranges weD over 
100. An index of 79 is thus amply suggestive of the 
essentially human and upright posture of Sinan¬ 
thropus. 

The semi-lunar wrist bone or os lunatum is similarly 
human, though its height-breadth and length-breadth 
indices are variant in an anthropoidal direction. The 
clavicle is seemingly more akin to modem man than 
that of neanderthalensis. 

There seems no doubt, in view of the above evidence, 
that Dr. Weidenreich's contention that man had 
already assumed an erect posture, in other words was 
a bipedal ground-dwelling primate before his skull 
and dentition had been so extensively modified in a 
human direction, is fnUy acceptable. 
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ExprcBBing the opi&on that Fith^eanthropua and 
Sinanthropus can, at best, be regarded as no more 
than racially distinct, Dr. Weidenrcich is sharply 
critical, justifiably so in the eyes of this reviewer, on 
the inadequacy of our present nomenclature in relation 
to the taxonomy of the Hominidae. Obviously it de¬ 
mands revision. He also argues on the basis of the 
Choukoutien femur fragments that the famed Trinil 
thigh bone can not possibly represent the same indi¬ 
vidual as the Pithecanthropus calvarium. In addition 
he reafllrins his Ixdief in the Mongoloid affinities of 
Sinanthropus, 

Irrespective of the eventual settlement of some of 
these perennial and favorite subjects of debate, the 
value of Dr. Weidenreieh’s contributions upon the 
subject of fossil man can not be overemphasised. He 
has been as prompt as is consistent with scientific 
accuracy in issuing reports; in wealth of anatomical 
detail and comparison with other fossil forms, his 
studies have lifted human paleontology to a new level 
of attainment. In all these matters the present mono¬ 
graph maintains the same high standard. One hopes 
that further publications may be undertaken here in 
the United States and that the exigencies of war will 
not completely interrupt, at least in terms of labora¬ 
tory study, the intensive exploitation of the most re¬ 
markable body of material yet acquired on the human 
history of the earlier Pleistocene. 

Loren C. Eiselet 

The Universtit or Kansas 

WATER-SUBSTANCE 

Properties of Ordinary Water-Substance, American 
Chemical Society Monograph. By N. Ernest Dor¬ 
set. xxiv + 673 pp., 13 figs., 289 tables. Now 
York: Reinhold Publishing Company. 1940. 

This book assembles all the physical constants of 
ordinary water-substance (excluding isotopes). Never 
before have they been gathered into one volume. Of 
course, those who need to use such constants know 
already that this book is indispensable, and need not 
be told what a masterpiece it is; but it has a wider 
usefulness which should be pointed out. Water is of 
interest not only to physicists, chemists and engineers. 
It is one of the fundamental substances of the uni¬ 
verse, just as the ancients suspected. Any one who 


doubts this fact is referred to Dr. Dorsey^s dassie as 
proof. 

This book of tables, so exhaustive, so meticulously 
assembled, compared, recomputed and revised (which 
a veteran of the National Bureau of Standards could 
be depended upon to produce), can be studied as a 
yardstick of physical science. Lincoln once explained 
to a jury what the word *‘demonstrate” meant. He 
said he looked the word up in the dictionary and 
found demonstrate, as a proposition in Euclid.” 
So be got a copy of Euclid and by the time he had 
finished it he understood what “demonstrate” meant. 

Now too many who have never had much discipline 
in physics are being swept off their feet by much 
modern jargon, which impresses them about as the 
squabbles of the medieval schoolmen. Too ninny fifth- 
columnists against science are exploiting this confu¬ 
sion to undermine public faith in the facts of physics, 
very often with funds exploited from scientific dis¬ 
covery. A perusal of this book, checking up a few 
of tlie sources, can be depended upon to produce a 
healthy respect for the reality of science. Thus, it 
provides a vista of the anatomy of science which 
should be viewed by every college student. 

After caitjfully defining symbols and units, the 
energy constants for the synthesis and dissociation of 
water arc presented. Then single-phase systems, 
water vapor, liquid water and ice, and finally multiple- 
phase systems and phase transition are covered in over, 
600 pages of tables. Each table is explained briefly, 
and after each are given the referenctes to the sources 
of the data; but to present them in comparable form 
an immense amount of recomputation has been neces¬ 
sary, often revealing and correcting errors in previous 
compilations. 

The purpose of these tables has been to provide the 
inexpert with the data he may need, explaining the 
formulas and methods on which they are based, and 
giving the means of more detailed study when desired. 
Any one interested, therefore, can find out immedi¬ 
ately the status of the facts up to 1938, and search 
the literature himself for more recent data. The book 
is a monument to its author, its institution, and to the 
myriad devoted workers whose careful labors are 
assembled. 

P. V. Wells 

Peinokton, N. J, 
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THE ANNUAL REPORT OF THE DIRECTOR 
OF THE NEW YORK BOTANICAL 
GARDEN 

report of Dr. Wiliiam J. Bobbins, of the New 


York Botanical Garden, reviewing the four years of 
accomplishment of the garden since 1937, when he be¬ 
came director, was presented at the annual meeting of 
the board in January, He stated that, even though 
war might modify and curtail activities, the institution 
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would^ ho hoped, ^^oontinue to make most effective use 
of those facilities and funds at our disposal, regarding 
them as a public trust to be used for the benefit of the 
public.” 

Fifteen men, or fourteen per cent, of those em¬ 
ployed by the garden, are already serving with the 
Army and Navy, and more are expected to go. Be¬ 
sides this direct participation in the war, the garden 
is aiding in many ways in the present cinergency. 
Dr. Robbins then described the new ^'victory course,” 
in vegetable gardening, one of which is given in co¬ 
operation with The New York Times, Both after¬ 
noon and evening classes are to be given, a three-day 
short course was offered and a demonstration course 
in vegetable garden management. The garden will 
maintain a model vegetable garden out-of-doors dur¬ 
ing the spring, summer and early fall. 

For the relief of present conditions in this country, 
the garden furnishes information on plants for indus¬ 
tries which are suffering the loss of materials through 
the war. 

Wliile the garden has kept strictly within its budget 
during the past four years, Dr. Robbins pointed out 
that since its establishment and the construction, 
around 1900, of the main buddings, no period has 
witnessed such a marked improvement in material fa¬ 
cilities as in the years since 1937. Also, notable horti¬ 
cultural accomplishments can be recorded, and there 
is evidence on every hand of greater public interest and 
increased service to the public. He mentioned par¬ 
ticularly the following accomplishments: 

The number of hardy trees and shrubs in the permanent 
collections has been doubled. 

The number of kinds of plants now cultivated regularly 
at the Garden is more than 12,000. 

The educational program lately initiated and developed 
attracted more than 400 students last year. 

Attendance at the free lectures given on Saturday after¬ 
noons has more than doubled (increasing from 3,060 in 
1937 to 7,000 in 1941). 

Subscriptions to the Gardenia monthly journal have 
grown from 75 to nearly 700 in the past throe years. 

Most of the conservatory displays have been replanted 
in naturalistic fashion. Also, the main conservatories 
were almost entirely rebuilt. (They were first constructed 
40 years before.) 


Volu 

The Garden 230 acres were ^mpletely surrounded by 
a fence for the first time. 

Much reconstruction was done in the Museum Building, 
including installation of a reception room for members. 

Considorable new construction was added to improve the 
fadiities for growing plants. 

Arrangements for a new base plan for the future 
development of the garden have been oompleted. 
Major Gilmore Clarke is now working on the plan, 
which has been made possible through the generosity 
of Mrs, Harold 1. Pratt, a member of the Board of 
Managers. The fencing of the grounds in 1940 has 
made necessary a number of changes in landscaping 
and in traffic routing. 

Accomplishments of the year 1941 include: 

Beginning of construction of a walled experimental 
garden for the use of members of the scientific staff. 

Beceipt of many thousands of plants as gifts, a number 
of them extremely rare, and among them the Forster col¬ 
lection of nearly 10,000 orchids valued at $75,000; 2,000 
cactus plants from the Gevemmont of Mexico; and a total 
of 4,000 bulbs, orchids and other plants from two indi¬ 
vidual donors. 

Nearly 50,000 individual plants set out (chiefly in front 
of the Main Conservatories and the Museum Building) for 
bedding effects in the spring and Bumnier. These included 
10,000 tulips saved from the display of the previous year, 
which had been a gift of the Holland Bulb Industries. 

More than 4,000 slirubs planted on the grounds, includ¬ 
ing large numbers of rhododendrons, flowering cherries, 
barberries, lilacs, evergreens and other omameiktals. Now 
labels required for these and otlicr plants in cultivation at 
the Botanical Garden during the year totaled more than 
6,400. Of these 49 were of the informational type, placed 
mostly beside plants of economic usefulness. 

Addition of 36,747 herbarium specimens to tlie sclentiflc 
collections, bringing the total of tliis important reference 
collection of preserved plants to 2,050,296 specimens, com¬ 
prising the largest herbarium under one management in 
the United States. 

Addition of books to bring the total bound volumes in 
the library close to the 50,000 mark. 

Officers of the garden, all reelected for the current 
year, are: Joseph R. Swan, President; Henry De 
Forest Baldwin and John L. Merrill, Vice-presidents; 
Arthur M. Anderson, Treasurer; and Henry de la 
Montague, Secretary. 




SPECIAL ARTICLES 

NARCOTIC POTENCY OF BIURETS CON— oyelopentamethylene biuret has hypnotic properties 
TAINING PIPERIDINE and comparatively low toxicity. Following a diflfer^ 

Hill and Degnan^ noted that l-diethylacetyle-5,5- ent chwnical procedure than previously employed, 4 

> A. J. Hill aad W. M. Dognan, J«mr. Chem. Boc, *<*<*i*‘®“*» ^ ijmthasiMd.* Thm iwe: 

62: 1696,1940. s Gb’eng and Peter P. T. Sah, in prej^riatLeeL 
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l^diphen 3 ^ 1 - 5 -phenyl biuret (m. p. 134® C.)> 1 -pbenyl- 
6^5»peiDtamethyleno biuret (m. p. 153® C.), 14 *penta- 
methylene-5,S-pentamethyleue biuret (m. p. 198® C.}, 
and 5,5-pentainetfaylcne biuret (m. p. 121® C.)*^ All 
derivatives are eryatals and the first 3 are poorly solu¬ 
ble in water or alcohol. One per cent, water solution 
of 14'pentamethylene-5,5-pentamcthylen6 biuret may 
be made by heating and keeping the solution at 37® 
C. 

The monopiperidine biuret is less toxic for mice 
than sodium barbital, sodium pentobarbital or sodium 
dilantin but more toxic than paraldehyde. The LD 50 
for mice is 600 mg/kg on intraperitoneal injection. 
This anmunt ontagonLees a surely fatal dose of picro- 
toxin and usually of strychnine but does not protect 
mice against cocaine/ Hypnotic doses of the biuret 
in rabbits of 60 mg/kg given intravenouisly slightly 
depress blood pressure and cardiac rate during the 
injection only, but do not afteot respiration or uterine 
activity.® Inhibition of uterine strips, from humans 
and rabbits occurs in dilutions of 1 : 2,600 to 1 :5,000 
in vitro. It is 30 and 10 times less potent tlian sodium 
dilantin and sodium pentobarbital, respectively. The 
total oxygen uptake of rat liver during a OO-minute 
period is depressed approximately 35 per cent, by 
the monopiperidine biuret, 0.1 gm/lOO cc; 75 per 
cent, by sodium pentobarbital, and inappreciably by 
paraldehyde and sodium barbital.® 

Dipiperidine biuret is even less toxic for mice, the 
LDsg being 1,250 mg/kg on intraperitoneal injection. 
It is less active as an antagonist of chemicals affect¬ 
ing different levels of the central nervous system. It 
antagonizes cocaine convulsions but does not save 
mice given lethal amounts; no protection against 
strychnine convulsions is provided, and all picro- 
toxin-treated mice had convulsions after an LD^o dose 
of this biuret but none died. In rabbits, narcosis 
follows intravenous injections of from 100 to 200 
mg/kg without appreciable effect on respiration, on 
blood pressure except daring the injection, or on the 
blood sugar during or following narcosis. Uterine 
activity situ is inhibited with these doses. In vitro 
tests indicate that smaller concentrations of the dipi¬ 
peridine than of the monopiperidine biuret are inhibi- 

» Wo are grateful to Dr, Stanley Wilson, Yenching Uni- 
versiiy, for checking nitrogai determinations of these eom- 
^ttn^ 

H, Oh’eng, H. H, Anderson axid 8. Y, P'an Jour, 
Pharm 4 t 0 ol, and Mpor. Thorap*^ 72 : 7,1941; H. H. Ander¬ 
son and S. Y. P 'an, 2*roo, 800 . Sssp, Mol and Med,, 46: 
dll, 1941. 

«S, Y. P’an and C- 8. Lu, Chin. Jour, Physiol, 16: 811, 
lb41, 

48. % P*m and C, 8. Lu, in press. 


tory. Dilutions of 1: 7,500 to 1:10,000 for human 
utenrine strips and from 1:15,000 to 1:20,000 for 
rabbit strips are effective. In this respect the dipi¬ 
peridine biuret resembles sodium pentobarbital. De¬ 
pression of oxygen consumption of rat liver follows 
exposure to 0.1 gm/100 ec of this agent for 60 
minutes. 

Since the dipiperidine derivative has pharmacologic 
activities similar to sodium pentobarbital, except that 
it is 1 /lO as toxic, the narcotic potency at various dose 
levels was studied in inbred white mice and inbred 
white rats. The graph indicates the duration of nar- 

NARCOnC RANOe OF DIPtPCRIDIHC BIURET AND 



Fio. 1. 

cosis in mice after intraperitoneal injection in single 
or divided amounts. Preliminary studies after oral 
administration to rats provided similar data. At the 
onset of narcosis there is no excitement and during 
the depth of narcosis respiration is more regular and 
less depressed than noted in pentobarbital treated 
animals. 

Preliminary observations on the effect of the 
dipiperidine biuret in 60 and 120 mg/kg doses intra¬ 
venously in the rabbit at term indicate that fetal 
respiratory movements are not significantly affected 
by these amounts.^ 

Stimmary: Five biurets, 4 containing piperidine, 
have been prepared and various pharmacologic activi¬ 
ties of 2 have been studied. The monopiperidine de¬ 
rivative effectively antidotes picrotoxin and strych¬ 
nine, while the dipiperidine biuret is life-saving to 
mice given lethal doses of picrotoxin. Uterine activ¬ 
ity and the oxygen consumption of rat liver are de¬ 
pressed more by the dipiperidine biuret. Neither de¬ 
rivative appears to be as toxic as commonly used 
hypnotics or anticonvulsants with vHhich a comparison 
was made, except paraldehyde. Narcosis of mice, 

7 IL T. lilm, personal oommunication. 
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rata and rabbits produced by the dipiperidine biuret 
resembles that ot pentobarbital but is less disturbed. 

Hamilton H. Anderson 
Charles H. Ch^ng 
Shih-ti PVn 
Peter P, T. Sah 
Ch"ing-shan Lu 
Pkipzno Union Medical College, 

Peking, China 

FLUORINE ACQUIRED BY MATURE DOG'S 
TEETH^ 

The post-eruptive deposition of fluorine in the 
enamel^'’'* and dentine® * of molar teeth of young 
rats has been reported. A similar study on a mature 
dog supports this finding particularly with regard to 


VoL. 05, No. 0460 

per cent, fluorine, respectively.® A distinction pos¬ 
sibly may be made in tooth fluoride acquired poat- 
eruptively and fluoride which is acquired during the 
formative period of the tooth.®’* Fluoride given dur¬ 
ing gestation and lactation to mother rats, i.e., during 
the period of tooth formation in their young, appears 
to diminish susceptibility to caries in the offspring.® 
There is certain limited epidemiological evidence with 
respect to human dental caries,which seems to agree 
with this latter finding in rats.® 

These results for the dog’s teeth and similar results 
based on young rats®* ** * advance speculation regard¬ 
ing post-eruptive chemical modifleation, as a property 
of calcified dentine and enamel. Fluoride retention 
may prove a useful tool in studying individual varia¬ 
tions in dentine and enamel in relation to tooth age 


BOiSNCS 


TABLE I 


Effect or Expobdrb to Fluohidb on tub Fluorine Content of the Dentine and 
Enamel of a Matube Doo's Teei'H 


Pooled teeth eample number 


I 

II 

HI 

IV 

V 

Aae of doE at time teeth were extracted. 

(days) 

730 

796 

900 

1,146 

1,289 

Total number of days exposed to fluonde In foo<l 

and water prior to tooth extraction 

(days) 

0 

OG 

170 

416 

650 

Exposure to fluoride ininiedlatety prior to tooth 
extraction. 

Fluoride in food and water 

(ppm) 

(days) 

0 

15 

45 

100 

600 

Total time fed 

0 

66 

10*t 

246 

144 

Composition of dentine 

Ash 

(per cent.) 
(per cent.) 

71.90 

71.88 

73.16 

73.36 

73.21 

Flnoxine 

.018 

.022 

.039 

.069 

.072 

CompoeitlOQ of enamel 

(l)er cent.) 
(l>cr cent) 

9S.20 

96.75 

95.72 

90.32 

96.06 

Fluorine 

.006 

.007 

.009 

.007 

.011 


the dentine. At the beginning of this study a two- 
year-old mongrel dog with full dentition had three 
representative teeth extracted. Sodium fluoride was 
then given via food and drinking water for definite 
periods, each period tenninating with the extraction 
of two or three comparable teeth. Food and drinking 
water were consumed ad libitum. The pooled teeth 
representing each period of exposure to fluoride were 
separated into dentine and enamel and analyzed for 
ash and fluorine. 

The results for each successive sample of dentine 
show that the mature dentine increased in fluorine 
decisively. The enamel does not show a similarly con¬ 
sistent nor equal percentage-increase. The final 
sample of enamel, however, contained 0.011 per cent 
fluorine as compared with 0.006 per cent, fluorine in 
the initial or control enamel. In this connection it is 
interesting to note that the enamel of carious human 
teeth and the enamel of non-carious human teeth have 
been reported to contain 0.0060 per cent, and 0.0111 

1 The author is indebted to Passed Assistant Dental 
Surgron Francis A. Arnold, Jr., for assistance in 
experimental work. 

« M, W, Perry and W. D. Armstrong, Jour, Nutrition, 
21: 36, 1941. 

*F. J. MeOlure, Jour, Nutrition, 22: 891, 1941. 

A, Arnold, Jr., and F. J. MeOlure, Jour, Dent, 
SeK, 20: page 457, 1941. 


and susceptibility to dental caries. In the results for 
the enamel fluoride the property of the enamel to 
adsorb fluoride on the oral surface® may receive 
further support, although a systemic retention via the 
dentine can not be discounted.®-* 

F. J. MoClubb 

Division or iNFKcnoufl Dibxabks 
IN Cooperation with the Divisions 
or Chemistey and or Chemotheeapt, 

National Institute or Health, 

Bethbsda, Maetland 

FURTHER NOTES ON THE INCUBATION 
PERIOD OF THE PEACH MOSAIC 
VIRUSi 

Additional information regarding the seasonal 
spread of peach mosaic from diseased to healthy trees 
and the incubation x>eriod of the causal virus has been 
obtained during the 1941 growing season. 

Seeds from ^^natural” peach seedlings are used in 

6 W. D. Armstrong and P. J. Brekhus, Jour, Dentr 
Bah,, 17: 393, 1938. 

• O. J. Cox, M. 0. Matuschak, 6. F. Dixon, M. L, Dodds 
and W. E. Walker, Jour, Dent, Bah,, 18: 481, 1989 

7 H, X, Dean, P. Jay, F. A. Arnold, Jr., and B, Elvove, 
Fuh, Health Bep., 69; 866 , 1941. 

I Published mth the approval of the director as paper 
number 130. Scientific Journal Series, Oolorado Agrieul- 
tiiral Experiment Station. 
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our experimental plots because the virue of peach 
mosaie is not trausmitted through the seed of the 
peach.® Seeds were planted in November, 1940, at 
Whitewater, Mesa County, Colorado. On May 16, 
1941, the seedlings were approximately from 4 to 6 
inches in height. On this date Elberta peach nursery 
trees in this area were well leaved. Twenty feet to 
the west of the seedling plot, which totaled approxi¬ 
mately 400 trees, was a row of 30 three-year-okl 
Elberta ti'ees affected with the severe strain of the 
peach mosaic virus. Fifteen of the seedling trees on 
August 25,1941, allowed symptoms of the severe strain 
of tlie peach mosaic virus. These symptoms were evi¬ 
dent in the new growth. Under these conditions of 
natural spread the incubation period was approxi¬ 
mately 100 days or less and the spread of the disease 
occurred in the spring. This natural spread of the 
disease has never been observed in one-year-old 


Elberta peach trees in commercial orchards. It has 
been recorded in only a very few instances in the past 
in two- and three-year-old Elberta trees.® 

Approximately the same length of time for the in¬ 
cubation of the virus has been demonstrated when bud 
and graft inoculations have been made in the spring.® 
In these latter cases symptoms of mosaic were shown 
by inoculated trees during the same growing season. 
On the other hand, trees inoculated in mid-summer or 
later did not show symptoms of mosaic until the fol¬ 
lowing spring. 

These studies re-emphasize the need for the im¬ 
mediate removal of all diseased trees as soon as leaf 
symptoms ate evident. 

E. W. Bodink 

Colorado Aobioultoxal Experiment 
Station, 

Fort Collins, Colo. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE MECHANICAL SHAKER 

A NUMBER of mechanical shaking devices are re¬ 
ported in tile literature.^"'® Some of these are of 
excellent design but involve considerable exiwmse as 
well as the services of a trained mechanic in their 
construction. This places them beyond the means of 
many small projects. 

Schwarz and Shapiro® have pointed out the advan¬ 
tages of the“ reciprocating type of shaker as compared 
to the rotating type, since the rapid changes in momen¬ 
tum of the liquid produce greater agitation. The 
reciprocating type, however, is subjected to consider¬ 
ably more strain io operation, and unless very good 
alignment is obtained the machine soon breaks down. 

An almost ideal combination of advantages in con¬ 
struction, de.sign and type of action is furnished by 
an ordinary sewing machine head. From it a me¬ 
chanical shaker can easily be built which is compact, 
convenient and quite inexpensive. Following is a de¬ 
scription of the shaker designed for use in this labora¬ 
tory: 

sLee M. Hutchins, E. W. Bodine and H, H, Tbornberry. 
U. S. Department of Agriculture Circular No. 427. 1937. 

1 Anon., Chem, Ztg,,SQ: 679, 1912. 

® D. B. Berchardt, F. G. Hildebrand and B. A. McClch 
Ian, Cereal Chem.^ 16: 116, 1938. 

a J. M. Feder, Jour. Lab. Clin. Med., 23: 974, 1938. 

* E. B. Fisher and A. E. Wilhohni, Bioohem. Jour., 32: 
609, 1938, 

® Fritz Haufland, Chem. Ztg., 32: 1218, 1908. 

« Jeaeph H. Holt, Jour. Clin. Med., 23: 633, 1988. 

® Arthur Q. Milligan, Jour. Chem. Boe., 125: 674, 1984. 

4Th«odoro Nouatadter and Raymond Holz, Jour. Lah. 
CUn. Mad. 23; 313, 1987, 

• E, R. Bchwort and Leonard Bhapiro, Ind. Bug. Chem., 
diwL Ed., 10: 2$!, 1938. 

W. Bteinkopf and H. Wintomita, Chem. Zig., 87: 40, 

W 18 . 


The sewing needle is detached and a thin strip of 
iron eight inches long by five-eighths inch wide is 
welded into its place. To this strip is fastened a 
wooden rack twelve inches long by seven inches wide. 

This rack is designed to 
hold flasks during shak¬ 
ing and is equipped with 
appropriate fittings. The 
wheel of the sewing ma¬ 
chine is replaced by a 
pulley of desired size and 
the shaker is then pow¬ 
ered by a belt drive from 
a 1/16 h.p. motor. The 
accompanying diagram 
(Fig, 1) illustrates its 
construction. 

In order to reduce ex¬ 
cessive noise and vibra¬ 
tion at high speeds (200 
strokes per minute), the 
shaker is made to oper¬ 
ate against a slightly 
stretched screen door 
spring which is fastened 
to a stationary object 
(in this case the floor). 
A rubber eraser fastened to the shaker stand is placed 
80 as to make a sliding contact with the fiat surface 
of the moving fiask carriage. The eraser thus acts 
as a guide for the carriage and effectively eliminates 
horizontal vibration. Care should be taken not to 

® E, W* Bodine and L. W. DurrelL Bhyiopaih., 31: 323- 
833, 1941. 
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place too great a load on the shaker when it operates 
at high speeds, an audible “knock'’ warning the oper¬ 
ator in such cases. 

Yeenon H. Chbldbun 
BsatT E. Christensen 

Oregon State Oolleoe 

AUTOLOGOUS PLASMA CLOT SUTURE OP 
NERVES 

Fibrin suture of peripheral nerves accomplished 
by the use of fortified cockerel plasma with chick em¬ 
bryo extract as the clotting agent has been described 
by Young and Medawar.^ These authors reported 
encouraging results following application of the 
method to suture of the sciatic nerve in rabbits. In 
repenting these experiments, we have found consider¬ 
able indammatory reaction with dbrosis at the site of 
the nerv<‘ suture. Because such reaction may seri¬ 
ously interfere with proper regeneration of nerve 
fibers, we have been led to study the suitability of 
aut<dogous plasma clotted with autologous muscle ex¬ 
tract for suture of peripheral nerves. Among other 
advantages, the procedure has proved to be simpler 
than the method employing heterologous materials. 

The technique consisted of exposing and cutting 
the sciatic nerves of rabbits, bringing the retracted 
stumps together with jeweler’s forceps, depressing 
the ends so as to form a trough and adding first 5 
drops of plasma and then 1 drop of tissue extract. 
The fluids were mixed in situ and about 3 drops were 
withdrawn into a pipette to reduce to a minimum the 
amount of clot remaining as suture material. Al¬ 
though clotting occurred in about 40 seconds, the 
nerve ends were held together with the forceps for 4 
minutes after addition of the fluids to moke certain 
that the clotting process was complete. When ten¬ 
sion on the suture line w'as great or the clot was of 
poor tensile strength, separation of the nerve stumps 
followed withdrawal of the forceps. This occurred 
in about 30 per cent, of the operations. 

In order to evaluate the suitability of different 
suture materials, comparative studies were carried 
out with cockerel, human and rabbit plasma. In most 
of the experiments, heparinized or unmodified mam¬ 
malian plasma was used and fortification of the 
plasma by the addition of fibrinogen was omitted. 
When no anticoagulant was employed, the blood was 
drawn into a chilled syringe coated with mineral oil 
and immediately transferred to parafi&n-lined test- 
tubes packed in ice. The tubes were centrifuged in 
250 ce cups fUled with ice. In a few instances, citrated 
plasma was used and clotting was induced by addition 
of calcium chloride and tissue extract. 

^ 7. Z* Young and P. B. Medawar, The Lancet, 2; XSfi, 
1P40. 


Concentrated saline extracts of mouse lung and 
rabbit glutens muscle were employed as dotting 
agents. One oc samples of plasma were coagulated in 
test-tubes of 8 mm internal diameter and the dots 
tested for tensile strength. Although great variation 
was found,^ the results indicated a superiority of 
mammalian over cockerd plasma. The average ten¬ 
sile strength found in 74 tests of human plasma was 
89 grams; in 34 tests of rabbit plasma, 34 grams; in 
16 tests of cockerel plasma from 4 birds, 19 grams. 

Suture of the sciatic nerves was done in 27 rabbits. 
Rabbit plasma w'os employed in 19 of the sutures, 
while human and cockerel plasma were utilized 13 and 
9 times respectively. Silk sutures and other control 
procedures were carried out in 11 instances. The 
sutured nerves were removed 2 to 26 weeks after 
suturing. Microscopic studies showed evidence indi¬ 
cating that the nerve fibers readily grow beyond the 
suture line into the distal end of the nerve. 

These experiments have progressed sufficiently to 
permit the following conclusions: 

(1) Rabbit plasma with rabbit muscle extract ia 
superior to cockerel plasma with chick embryo extract 
for nerve suture in rabbits. The former clots possess 
greater tensile strength and provoke less inflammatory 
and fibrotic reaction. 

(2) Clots obtained from human plasma cause more 
tissue reaction in rabbits than dots obtained from 
rabbit plasma. 

(3) Autologous plasma clot suture of nerves in 
rabbits compares favorably with silk suture in the 
amount of resultant tissue reaction. The former 
moreover obviates the disadvantages of strangulation 
and disorganization of nerve fibers which occurs witibi 
silk suture, especially in small nerves with delicate 
connective tissue sheaths. When ihe nerve stumps 
are under tension, plasma clot suture is, at present, 
not as desirable as sUk suture, since it possesses lees 
holding power. 

I, M, Tarlov 
Bbenabd Benjauin 

The Jewish Hospital op Brooklyn 
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PHYSIOLOGY OF THE AMINO ACIDS' 

By Dr. DONALD D. VAN SLYKE 

THE HOSPITAL OF THE ROCKEFELLER INSTITUTE FOR MEDICAL RESEARCH, NEW YORK, N. V. 


Amino Acid Structure of the Proteins. The tissues 
of our bodies, skin, muaele, tendon, are chiefly protein 
substanceB. The number of proteins in the animal 
and vegetable world appears to be infinite. Yet they 
are all constructed of about twenty-one units, called 
the amino acids. These have an extraordinary ability 
to link together in chains in numbers up to thousands. 
One definition of infinity might be the possible num¬ 
ber of different protein molecules that could be built 
by permutations and combinations of the amino acids. 
The extraordinary thing, in fact, is that nature ever 
succeeds in duplicating a protein molecule. Perhaps 
she never does exactly. But she comes so close to it 

J From an address idven at the Oenteimia] Celebration 
or the University of Ghioago, September, 1941. 


that BO far as we can tell the casein of cow's milk is 
alwa 3 rs the same, the proteins of muscle seem to be 
constant in their properties, and so on through the list 
of proteins that make up the familiar animal and 
vegetable structures of which we are constructed and 
on which we live. 

The common structure which all the amino acids 
possess, and which permits this chain-malting, may be 
formulated as: 

t II 

11 B 

H,N • C ■ COOH or • CH, * HN • C • COOH 

i k 

All the amino acids except proline and hydroxypro- 
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line have Structure I, v^ile these two amino aoids 
have IX. Each amino acid has an amino gronp, NHg 
or Nil' which has an alkalinity about equal to 
Aft o£ ammonia; and each has a carboxyl groupi 
CD OH, which has the acidity of an unusually strong 
organic acid. The R rej>resents a chemical group 
which is different in each amino acid, and gives it its 
character as an individual. 

Ill proteins Emil Fischer demonstrated that the 
amino acids are joined, by what he termed peptide 
linkings, each NHj group condensing with the COOH 
of another amino acid, with eliriiination of the ele¬ 
ments of water. Simple chains of a few amino acids, 
Fischer termed peptides. 

The proteins are peptides of tremendously long 
chains. These protein chains seem usually to be rolled 
or folded into balls or otherwise made to take a globu¬ 
lar or cUipsoid or sausage shape. Their rates of 
diffusion were found by Northrop and Anson' to 
approximate the rates that would be calcidated for 
spheres, and the asymmetries calculated from ultra 
centrifugation are not great. Exceptions are the 
hbrous proteins, such as silk and wool, in which the 
molecules appear to be extended into straight wavy 
chains, long bundles of which make the visible hbers. 

Path of Amino Acids through the Body, Except 
for the transient supply of proteins with which we are 
born, ail those in our bodies are obtained from the 
proteins of other animals and vegetables, which we 
eat and digest into tlieir constituent amino acids or 
simple peptides, and then build into our own tissues. 
However, only a fraction of the amino acids that we 
invite into our bodies really find acceptance there as 
naturalized citizens, integral units of our own struc¬ 
tures. Many other fates beset the immigrant amino 
acid; it may be disintegrated to make some entirely 
different product; or it may simply be burned for 
fuel. We shall try to follow some of the paths in the 
body that arc token by amino acids after digestion 
and absorption in the alimentary tract. 

Methods for Determination of Amino ActeZs. In 
studies of protein digestion and of the nature and 
fate of the digestion products, methods for measuring 
the amounts of amino acids present in blood and other 
parts of the body are indispensable tools. Two such 
methods developed in our laboratory have contributed 
part of the physiological information that will be 
discussed. 

The first was the ‘‘nitrous acid method”* whidi 
depends on the reaction; 

R • CH(NH,) * COOH + HNO^ 

= R - OH (OH) - COOH + H,0 + Nn. 

1 J. Northrop and M, L. Anson, Jour, Oen, Physiol,, 12: 
643, 1&28-29. 

2D. D. Van Slyke, Jour, Biol, Chem., 9: 186, 1911: 
12: 275, 1912; 16: 121, 1913 ; 83 : 426, 1929. ' 


The Nx gas is a measore of the atnount of amino acid 
present. The reaction is not entirely specific for 
amino acids, because other amines with groups 
also react; but such amines are usually not present in 
important amounts or can be removed. 

A later and more specific method^* * depends on re¬ 
action with a mild oxidizing agent called ninhydrin. 
Its effect is indicated by the equation; 

R • OH (NH,) * COOH + O = RCHO + NH, + 00,. 

The analysis consists merely of heating the mixture 
for a few minutes and measuring the COa evolved. 
This reaction is so specific for free amino acids that it 
serves to pick out and measure them in the most di¬ 
verse mixtures of other amines, organic acids, pep¬ 
tides and other biological products. 

Digestion and Absorption, In the human stomach 
die chief visible change, as noted a century ago by 
Beaumont** through the bullet hole in the stomach of 
Alexis St. Martin, is that food proteins which enter 
as insoluble matter, such as meat or coagulated egg 
white, arc dissolved. Chemical studies show that the 
long protein chains are unrolled and broken into rela¬ 
tively short peptide chains, which still, however, are 
fairly long. No absorption of the products occurs in 
the stomach; absorption begins only after the chyme 
enters the intestine. 

In the intestine the chyme meets the enzymes se¬ 
creted by the pancreas and the intestinal wall. These 
enzymes hydrolyze the long peptides of the chyme to 
short peptides containing only 2 or 3 amino acids in 
the molecule, and to free amino acids. Also, any un¬ 
changed protein particles that have escaped the gas¬ 
tric juice are digested. The ability of the intestine to 
digest, not only gastric peptides, but also intact pro¬ 
teins, makes possible the nutrition of people with 
achylia gastrica and even of persons who have had 
the stomach completely removed. 

Interchange of Ammo Acids between Blood and 
Tissues, Van Slyke, Cullen and McLean* found that 
in dogs during digestion the amino acid content of the 
blood rose about 20 per cent, as the blood perfused 
the intestines, and that the greater part of the ab¬ 
sorbed amino acids was removed by the liver. In re¬ 
turn, the liver poured into the blood of the hepatic 
vein an amount of urea nitrogen which almost bal¬ 
anced the amino acid nitrogen that had been taken 
up. One could watch the work of the liver in taking 
np the amino acids and destroying them, turning their 

aD. D. Van Slyke and R. T. Dillon, Campt, rend, 
CarUberg, 22: 480, 1938. 

* D. D. Van Blykq, R. T. Dillon, D. A. MacFayden and 
P. Hamilton, Jour, Biol Ckm,, 141: 627,1941 

s W. Beaiunoiit, “Experiments and Oboervatioiis mt jibe 
Gastric Juice and the Physiology of Digestion, 

1929 edition. Boeton. 

.«D. D* Van Slyke, Arch. lit JM, Hftfk 
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niti'ogeiionB parts into urea for asoa^eticm by the kid¬ 
neys. Unreasonable and wasteful though it seems, a 
large part of the amino acids absorbed from the intes¬ 
tine appears to be captured and destroyed by the liver, 
and never to have a chance to reach and nourish the 
other tissues. 

Other experiments, performed with Dr. Gustav 
Meyer,’ showed that the liver did not get all the ab¬ 
sorbed amino acids, but that some escaped, and could 
be absorbed by other tissues. It was found that oven 
in the fasting animal the amino acid concentration in 
the tissues was about 10 times as great as in the blood 
plxLsma, via,, about 40 to 60 mg of amino acid nitrogen 
per 100 grams of tissue, compared with 5 mg per 100 
grams of plasma. When amino acids were injected 
into the circulation they were quickly taken from the 
blood by the tissues, where the amino acid contents 
might be increased to 2 or 3-fold their former values. 
In one experiment the amino nitrogen of the liver 
rose to 150 mg per 100 grams; in the muscles the in¬ 
crease was never so great. During the next three 
hours the amino acids in the muscles and kidneys re¬ 
mained practically unchanged, but the amino acids in 
the liver fell almost back to their original level, and 
an equivalent of urea nitrogen appeared in the circu¬ 
lation. 

Fate of Amino Acids in the Liver. The evidence in 
these experiments, that the liver is the organ where 
urea formation take^t place, supported an old but 
much contested hypothesis that the liver is the only 
organ that forms urea. Its unique distinction in this 
power was conOrined by BoUman, Mann and Magatli,® 
of the Mayo Clinic, who showed that removal of the 
livers from dogs led to an accumulation of amino acids 
in the blood, and entirely stopped the formation of 
urea. 

Another vicissitude of the amino acids which the 
work of Mann and his colleagues located in the liver 
is transformation into glucose. Graham Lusk** in 
the early part of the century showed that when pro¬ 
tein was catabolized by dogs made totally diabetic by 
phloridizin poisoning, about 60 grams of glucose 
were formed and excreted from each 100 grams of 
protein catabolized. Lnsk and his collaborators also 
showed that when certain amino acids were fed tlieir 
carbon was partly or entirely turned into glucose 
when their nitrogen was turned into urea. Mann® 
and his colleagues showed that no glucose formation 
ffom proteins or amino acids occurred when the liver 
was excluded. 


f D. D. Van 8Me and G. Meyer, Jenr. JSiol. Ghem., 12: 
1012; 16: 187, 10^ 218 and 281, 1018. 

^ L« Bellman, F. 0. Mann and T. B. Magath, Am. 
FhyaioL 60t 871,1024. 

G* Blemnts of the Science of Katiitioii, ’ ’ 
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Furthermore, the acceleration of the body’s heat 
production that occurs during assimilation of pro¬ 
tein digestion products was shown by Mann® and his 
colleagues not to occur when the liver was excluded. 
This accelerated heat production, called by Rubner 
the **apecific dynamic action,” apparently either rep- 
I'csents energy produced by the reactions which the 
amino acids undergo in the liver, or is caused by other 
reactions in the cells which are stimulated by the pres¬ 
ence of products formed in the liver. Such substances 
must be other than the urea and glucose, for neither 
of these causes the observed amount of heat accel¬ 
eration. 

Not all the treatment met by the amino acids in the 
liver is destructive. During periods of heavy protein 
feeding the body stores considerable amounts of pro¬ 
tein in the liver and, in less amounts per gram of 
tissue, in the other tissues. The reserve protein seems 
to be different from the structural proteins of the 
tissues. In the liver Bcrg^^ has shown that it can in 
fact be differentiated with the microscope by its drop¬ 
let structure in the cells. Functionally it is charac¬ 
terized by the readiness with which it is metabolized 
at the onset of starvation, and with which it is used 
to replace blood proteins depleted by hemorrhage, as 
found by Whip]>le’’ and his colleagues. 

The liver also appears to be the x>lace where plasma 
fibrin and albumin are formed. It was demonstrated 
thirty years ago by Whipple^* that injury of the liver 
retarded or prevented formation of fibrin. Work by 
tho same author and others^® has accumulated evi¬ 
dence that the liver is essential also for the formation 
of the albumin of the plasma. These proteins are pre¬ 
sumably formed from free or combined amino acids 
taken out of the blood by the liver. 

Transamination in the Tissues. Some of the amino 
acids can be synthesized in the body. One of the re¬ 
actions by which the synthesis occurs has recently 
been discovered by two Russian biochemists, Braun- 
atein and Kritzinan.^* It is called ^‘transamination,” 
and it enables the cells to change keto-acids, R - CO - 
COOH to amino acids, R- CH(NH 2 ) ■ COOH by re¬ 
placing the oxygen atom of the ketone CO group with 
the elements of ammonia. This ammonia, however, 
must be transferred to the ketone acid from the 
CH(NHjj) group of one of the dicarboxylic amino 
acids, aspartic or glutamic. Since at least some of 

low. Berg, Biochrm. Z., 61: 42^ 1934. 

11F. Robsebeit-Robbins and G. H. Whipple, Am. Jour. 
Physiol, 112: 27, 1986. 

isG. H. Whipple and B. H. Hnrwitz, Jour. Exp. Med., 
X3t 186, 1911. 

1*6. 0. Madden and G. H. Whipple, Physiol Bev., 20; 
194, 1940. 

i*A, E. Braunstein and M. G, KriUman, Nature, 140: 
508,1987; Idem, 144; 669, 1939. Also various papers in 
Biokbimla (Rus^n), 1937 and later. 
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the keto acids can be produced by partial oxidation of 
oarbohydrates, tranBaiuination appears to be one of 
the processes by which the body can construct a por¬ 
tion of its own amino acids. The reaction of trans¬ 
amination is caused by an enzyme that occurs in all 
the tissues, and is rich in the muscles. 

Transmethylation. The discovery of du Vigneaud^* 
that Uicthyl groups can be transferred from methi¬ 
onine, CH, S CH 2 CH<NH 2 ) COOH, to other 
substances in the body has ope tied a field rivaling in 
interest that of transamination. Du Vigneaud proved 
that choline could be formed with the aid of methyl 
groups from methionine. He administered methionine 
in which the methyl of the CH 3 ■ S group weis marked 
by hydrogen in the form of deuterium. When this 
labelled methionine was fed to rats on a choline-free 
diet choline could be isolated from their tissues with 
part of its methyl groups containing deuterium. This 
obsen^ation showed that methyl groups had been taken 
from the methionine to make choline, presumably by 
methylating ethanol amine. It was found that this 
marked methyl group could be further transferred 
from the choline to creatine. The methyl group of 
the amino acid, methionine, could therefore be used 
by the body in synthesizing two of its essential non- 
amino acid constituents, choline and creatine. 

The Continual Replacement of Amino Acids in Liv- 
ing Tissue Proteins. The extent to which nitrogen 
fed in tlio form of amino acids is synthesized into 
tissue proteins, both in the form of the fed amino 
acids and of other amino acids formed in the body 
from the fed material by tran.samination or other r«v 
actions, has been studied brilliantly by Schoen- 
heimer^^ and his colleagues. They have synthesized 
amino acids with heavy nitrogen, have fed the 
amino acids to rats and mice, and have hydrolyzed 
the proteins in their bodies and isolated various amino 
acids from the hydrolysates. Finally, they have ana¬ 
lyzed the isolated amino acids for to determine 
the amounts of the ingested nitrogen that were built 
into the body proteins, both in the form of the admin¬ 
istered amino acid and in the form of other amino 
acids derived from the administered one by trans¬ 
amination or other processes. They have found that 
incorporation into tissue proteins began almost imme¬ 
diately, and that, while more of the marked was 
incorporated in the form of amino acid with which it 
was administered, than in any other amino acid, never¬ 
theless a considerable proportion of the marked nitro¬ 
gen was found distributed among other amino acids in 
the proteins. 

The results of Schoenheimer and his colleagues 

IS V. du Vigneaud, M. Cohn, J. P. Chandler, J. H. 
Sehenck and S. SimmondB, Jour. Biol, Chem., 140: 626. 

1941. 

10 R. Schoenheimer, Physiol, Bev,, 20: 218, 1040. 


have dispelled the view that the tissue proteins when 
once laid down remained as unchanging structural 
blocks until eventually destroyed by the wear and 
tear of metabolism. It appears that every protein 
molecule in the living body is itself alive in the sense 
that it is continually changing and renewing its 
structure. 

Essential and Non-essential Amino Acids for Ani¬ 
mal Nutrition. From the fact that by the transami¬ 
nase action the body can synthesize some of its own 
amino acids, it would follow that not all the amino 
acids in the body proteins must be provided ready¬ 
made in the food proteins, but that some can be made 
in the body. The task of finding which of the 21 
amino acids are indispensable parts of the diet, and 
which ones the animal body can build for itself, has 
occupied some of the leading biochemists since the 
time of Maguus-Levy’s^^ demonstration that the rab¬ 
bit could make glycine. The names of F. Gowland 
Hopkins in England and of Lafayette Mendel, T. B. 
Osborne and W. C. Rose in this country have been 
especially brilliant in the list of those who have un¬ 
ravelled this problem step by step. As the result of 
work by all the investigators in the field Rose'® finally 
was able to divide the amino acids into the two groups 
listed in table 1 , one which must be supplied in the 
food of growing rats, wliile the other group can be 
made by the rat and need not be supplied in tJie food. 
The list (loe^ not apply to all animals; for example, 
glycine is indispensable for the chicken. However, it 
appears probable, although not yet proven, that the 
nece.ssities of man and the rat are the same or 
nearly so. 

TAHLE I 


Essential amino addH mtist 

Non-ee»entlal nminu adds need 

he supplied ready-made in 
the diet of rats 

not be supplied in the 
diet of rats 

Jiyslne 

myclne 

Tryptophane 

Histidine 

Alunlue 

Serine 

rbenylalanlne 

Leucine 

Norleurtne 

Aspartic add 

iHoleudne 

GlnmRtic add 

Threonine 

Proltne 

Methionine 

Hydroxyproltno 

Valine 

Arginine 

Tyrosine 

(>stlne 

Hydroxylyslne 


Detoxifying Effects of Amino Acids, It has long 
been known that various herbivora and man use 
glycine to combine with and detoxify benzoic acid by 
forming bippuric acid: 

CH,(NH,) ^ COOH + CaHs • COOH 
Benzoic acid 

= CHa(NH • 00 ‘ C,H«) • OOOH + H^O 
Glycine Hippuric acid 

The synthesis appears to occur in the liver, and the 

It A. MagnuS'Levy, Bioohem, Z,, 6 : 628, 1907. 

W. 0. Rose, SoufiNCB, 86 : 298, 1987, 
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ability to form hippurio aoid aftor glycine feeding is 
used as a test of liver function.^^ 

In some much less obvious -way cystine and methi¬ 
onine protect the liver from intoxication by chloro¬ 
form. This peculiar effect of the two sulfur-contain¬ 
ing amino acids was discovered by Miller, Ross and 
Whipple.They had observed that a heavy feeding 
of meat would protect a dog fi'om the effects of a dose 
of chloroform that would have led to fatal liver de¬ 
generation if administered in the fasting state. In¬ 
vestigation of the different types of amino acids 
yielded by protein digestion proved that only two 
containing sulfur had the protective effect. 

Nutrition by Intra^Bnoushj Injected Amino Acids, 
Henriques and Andei'soii®^ in Copenhagen demon¬ 
strated in 1913 that nitrogen equilibrium could be 
maintained with intravenously injected amino acids 
as tlic sole nitrogen intake. They placed a cannula 
in the neck vein of a goat kept in a stall, and main¬ 
tained the animal in nitrogen cquilibritiiii for several 
weeks by giving the necessary nitrogen in the form of 
a protein digest hydrolysed completely to amino 
acids and injected in a slow stream through the can¬ 
nula. The therapeutic application did not follow till 
25 years later, when Elman^® began the regular use 
of intravenous injections of predigested protein. 
Fnrr and MucFodyen^*'* showed that the injected 
amino acids were assimilated fully as well ns the ni¬ 
trogen from proteins digej?ted in the alimentary tract. 
A large part of the nitrogeii required can be given 
in this form for a period of weeks. Whipple®^ and 
his colleagues and Elman 2 ® found that when the re¬ 
serve tissue proteins of dogs had been depleted by 
fasting and the plasma proteins had also been de¬ 
pleted by bleeding, the proteins could be rapidly re¬ 
stored in tissues and plasma by administering a mix¬ 
ture of airiino acids containing all those essential for 
nutrition, but not if essential amino acids were 
omitted. It appears that intravenous amino acid ad¬ 
ministration can be used to nourish the tissues at times 
when feeding by mouth is impossible or inadvisable. 

Formation of Non-Protein Nitrogenous Constitu¬ 
ents of the Body from the Amino Acids, Some of the 
amino acids in the tissues are condensed into peptides. 
Of these glutathione, which is glutamyl-cystcinyl- 
glycine,*® is active in oxidation-reduction reactions. 

A. J. Quick, Arch, Int, Med,, 57: 644, 1936. 

20 L. L. MiUor, J. F. Bobs and G. H. Whipple, Am. 
Jmr, Med. 8 ei,, 200: 739, 1940. 

V, Henrlques and A. C. Anderson, Z, physiol, Chem., 
88 : 367, 1913. 

« B. Elman, Proc, 80 c, Exp, Biol, Med,, 86: 867, 1937; 
Ann, 8 urg,, IIS: 594,1940. 

wli, K Farr and t). A. MaoFadyen, Am. Jour, Die, 
Child,, 09 : 782, 1940. 

8 . 0. Madden, W. A. Noehren, 0. H. Warnich and 
Q, J. Whipple,V<mr* Exp, Med,, 69: 721, 1939. 
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Camosine, or beta-alanyl-histidine, occurs in mam¬ 
malian muscle, and presumably has a physiological 
function. Another compound of beta-alanine is the 
vitamin, pantothenic acid.^^' Serine combines with 
phosphoglycerides to form a constituent of nerve 
tissue.®** Furthermore, animals have the power to 
transform the elements of amino acids in more pro¬ 
found ways than by condensation with their amino or 
carboxyl groups. Animals can be reared with no 
other nitrogenous foods than proteins and slight 
amounts of certain nitrogenous vitamins. lienee it 
appears that all the nitrogenous constituents that 
occur in large amounts in the animal organism can be 
formed from the amino acids yielded by the digestion 
of proteins. Among such constituents are the purines 
which form part of the nucleic acids of cell nuclei 
and the creatine of muscle tissue. The hormones 
thyroxine and adrenalin, from their organic struo- 
ture.s, are presumably derived from tyrosine or phenyl 
alanine. 

SUMMAHY 

We have followed the amino acids from their en¬ 
trance into the alimentary tract in the form of food 
proteins through the successive stcp.s of digestion, 
absorption into the blood stream and passage from 
the blood stream into the tissues, where they are con¬ 
centrated by some unknown mechanism to many times 
their concentration in the blood i3lasma. We have 
seen something of the way in which certain of the 
amino acid.s can be transformed into one another in 
the body or synthesized from ammonia and keto acids. 
However, we have had to admit that our bodies can 
form in such ways only about half of the different 
amino acids that are required, and that the other half 
must bo made for us by plants, bacteria or other 
organisms which have greater synthetic powers than 
we. And finally we have seen something of the mani¬ 
fold fates of the amino acids after they have entered 
our tissues; how they may be destroyed and their ni¬ 
trogenous parts turned into urea in the liver before it 
is possible to put them to their more specialized uses, 
how their carbon fractions can be used to fonn glu¬ 
cose, bow they may sacrifice themselves to protect us 
from toxic products, how they can serve as source 
material for certain vitamins, hormones and other 
compounds with physiological functions still to be 
identified, and how finally those amino acids which 
are not deflected to these various fates may enter 
into the proteins of the tissues and become for a time 
parts of our living structures. 

G. Hopkins, Bioohem, Jour,, 15: 287, 1921; Jour, 
Biol, Chem,, 84: 269, 1929. 
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SIBERIAN RESOURCES FOR SOVIET WARFARE^ 

By ProfeMor OBOROS B. CRESSBY 
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In this complicated world, there are many vital 
areas for the Allies, but few links in our strategy are 
more essential than the Soviet Union. Should it col* 
lapse, Germany and Japan would be joined and would 
have access to the wealth of northern Eurasia, with 
unpredictable consequences to America. Ghjrman geo¬ 
politics has long looked eagerly to the Ukraine and 
the Caucasus, and the current Soviet victories will 
assuredly not be accepted by Hitler without challenge. 
The whole outcome of World War II may turn on the 
Soviet Union's ability to carry on. 

This is a war of competitive production, so that 
access to raw materials is of vital importance. Geol¬ 
ogy may not be able to prophesy concerning military 
ability or morale, but it does have evidence on the 
material capacity of a country to produce basic war 
needs. 

Two nations lead all others in mineral wealth, the 
United States and the Union of Soviet Socialist Re¬ 
publics. There is not even a good second unless fed¬ 
erations such as the British Commonwealth are 
included. 

It must be admitted that Soviet estimates are 
optimistic and often incapable of verification, but 
the general outline is now clear. Those unfamiliar 
with Soviet geological work in the inter-war period 
should remember that the Five Year Plans have laid 
great stress upon heavy industry and the underlying 
mineral production. Few sciences have received such 
consideration as geology, and as a result the known 
reserves have been enlarged several fold. 

To sum up the military prospects, it appears prob¬ 
able that even though Germany should occupy all 
Soviet Europe, or even though Japan should seme 
Vladivostok; the Ural Mountains and central Siberia 
still have enough mineral wealth to maintain signid- 
cant military production as long as the Second World 
War may last. The current prospects that Hitler's 
troops will overrun Soviet Europe appear poor, but 
even should that bo the case, the Union still has the 
minerals, and the industrial capacity, to carry on. 
This applies not only to undeveloped reserves but to 
actual mines and smelters now in operation. 

I shall review the various resources in a moment, 
but the situation is well in band with respect to coal, 
iron, copper, lead, sine and gold. Problems may arise 
concerning oil, aluminum and manganese, but there 
is a limited output of each within Siberia. In addition 
to Siberian reserves, there is still great productive 

1 Presented before the Geological Society of America, 
Boston, December 29, 1941. 


capacity in unoccupied Soviet Europe. Large re¬ 
sources of oil, manganese, lead and sino are available 
in the Caucasus, and Turkestan is also well supplied 
with minerals, but this paper is limited to Siberia. 

The Soviet Union now credits itself with 1,654,361,- 
000,000 metric tons of coal, second to the U.S.A. 
Kinety per cent, of this reserve lies in Siberia. So 
. far as current production is concerned, three fifths 
comes from the Donetz field in the Ukraine, still 
largely in Russian hands, but there has been a great 
expansion in newer areas in Asia. This is notably 
true in the Kuznetz Basin of central Siberia, where 
the current production exceeds 20,000,000 tons, the 
equivalent of the output in Ohio. In this Kuznetz 
field the bituminous reserves are more than 450,000,- 
000,000 tons, equal to our entire Appalachian deld. 

Within the Ural Mountains, coal is mined to the 
extent of 8,000,000 tons, chiefly at Kizel and Chelya¬ 
binsk, but none of it is of coking quality. Elsewhere 
in Siberia is the new Karaganda field, north of Lake 
Balkhash, with an output of over 4,000,000 tons; near 
Lake Baikal are the Cheremkhovo mines yielding 
3,000,000 tons; other mines near Vladivostok produce 
nearly 3,000,000 tons; and a new field is developing 
at Bureya near the Amur River. 

The annual yield of coal in Soviet Asia is 40,000,000 
tons out of a national total of 146,800,000 (1940). 
While the total is but a third of American production, 
it is quadruple the tsarist output. Since the Kuznetz 
area is more than 2,000 miles from both German and 
Japanese frontiers, its operation appears reasonably 
dependable. 

Petroleum production is no longer concentrated in 
Baku or even along the slopes of the Caucasus, 
although these still dominate. Northeast of the Cas¬ 
pian Sea is the important Emba district with salt 
dome structures. Prom the Urals westward to the 
Volga River is another new oil field, so promising that 
the Soviets term it a “second Baku.” Siberia proper 
appears to be very poor in oil, but there is a signifl- 
eant production on the island of Sakhalin north of 
Japan. A pipe line runs from the Emba fields to 
Omsk in central Siberia. So long as Baku remains in 
Soviet hands, there will be no shortage, and the Cau¬ 
casus Mountains present a formidable barrier to in¬ 
vasion. 

Iron ore is wide-spread in the Ur^, and forma the 
bam of imposing blast furnaces at Magnitogondc, 
Sverdlov^ and Nizhni Tagil. These have a oomhined 
annual eapadty of approximately 10,609^900 tons of 
pig irim, and opm hearth immm toni not almoiit i 
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a$ tnnoh «teel. The fufimees at Magnitogorak are said 
to rank next to those of Gary in capacity. The ore is 
magnetite and secondary martite, formed by contact 
metamorphisnki with a metallic content of 55 to 66 
per cent* 

Siberians metallurgical problem does not concern 
any shortage of iron ore or of coking coal. The diffl- 
onlty lies in the long rail haul required to bring them 
together. In the ease of the Ural plants^ coal is 
brought 1,417 miles from Kmsnetz in central Siberia, 
while on the return trip the trains carry ore to blast 
furnaces near the coal. Steel plants thus operate at 
both ends of the combine. 1 have spent five days in 
the Kmsnetz Basin, going through mines and blast 
furnaces, and found them up to the best American 
standards. Since the development of Kusnetz, nearby 
ore has been found which nearly meets the need of the 
local furnaces, while coal for the Urals has been devel¬ 
oped at Karaganda, much closer to Magnitogorsk ore. 
There is a small iron output east of I^e Baikal, and 
a blast furnace has recently been built in the Far East 
at Komsoznolsk on the lower Amtir Bivor. 

In the Soviet Union as a whole, the principal steel 
production has been in the Ukraine, north of the Black 
Sea, based on Krlvoi Rog ore and Bonetz coal, but the 
Ural-Kuznetz combine has grown to the point where 
it now supplies one third of the nation’s iron. 

Manganese has been obtained from two major 
sources; the larger of the deposits is in the Ukraine, 
but the highest grade ore is in the Caucasus. The lat¬ 
ter is still in Soviet hands. Within Siberia itself, 
there is a limited production of low-grade manganese 
in the Urals, in the Kazakh Republic and near Kuz- 
netz. While inadequate, these Asiatic manganese de¬ 
posits provide an emergency supply. 

Reserves of copper have been greatly expanded 
under the Five Year Plans, but the quality of the ore 
is poor. There is a small production from pyrite- 
bearing ores and other types in the Ural Mountains, 
but ^the largest mines are north and west of Lake 
Balkhash. These are porphyritic deposits with about 
1.1 per cent, copper. A new smelter at Kounrad has 
an annual capacity of 100,000 tons of metal, and even 
larger works are getting under way at Djezkazgan. 

Lead and zinc reserves are estimated at 11 and 19 
per cent, of the world totals, respectively, Soviet 
produetioD is from the northern Caucasus, from the 
important Bidder mines in the Altai mountains and 
from Boattered Siberian deposits. Lead production 
in 1036 amounted to 65,000 tons, while in the same 
year, zinc totaled 63,000 tons. 

Alnmiiium ms regarded as a deficit metal in tsarist 
Bnssia beeause the known bauxite deposits were lim¬ 
ited and poor. Within recent years, the U. S. S. R. 


has built up a significant output, amounting to 60,000 
tons in 1039, which lifted the nation to fourth place. 
Two deposits in the Urals supply a considerable part 
of Uie bauxite: Kabakovsk in the north and Kamensk 
in the south. Unfortunately the chief reduction plants 
are in those parts of Soviet Europe currently occu¬ 
pied by Germany. 

Siberian mineral production also accounts for 
enough gold to place the Union next to South Africa 
in second place. This is secured partly from lode 
mines in the Urals but chiefly from placer works along 
the tributaries of the Lena River, notably the Aldan. 
Other Siberian localities are along the Kolyma and 
Yenisei Rivers. Modest amounts of nickel are mined 
in the Urals and Arctic. Within the Urals are large 
amounts of platinum, chromium, asbestos, potash and 
magnesite; while small amounts of tin and tungsten 
are produced east of Lake Baikal. 

Soviet Europe has the enormous apatite deposits of 
the Kola Peninsula, the aluminum ores near Lenin¬ 
grad, the brown coal and hematite ores south of Mos¬ 
cow, and great steel centers in the Ukraine based upon 
local ore and coal. The Cauciisus has oil and man¬ 
ganese. Many of these deposits are still in Soviet 
hands, but even their complete loss would by no means 
involve the cessation of defense production. 

To turn from speoiQc resources to minmg areas, 
two major districts stand out, along with three lesser 
areas. By far the most valuable is the Urals, for 
there are few mountain ranges on earth which pro¬ 
duce the variety or quantity of minerals secured here. 
Iron has been mined since the days of Peter the Great, 
and there are now 39 localities which produce iron or 
steel. The total reserves of Ural iron ore are placed 
at 1,390,607,000 tons. Great metallurgical plants pro¬ 
vide the base for scores of industries, notably railway 
equipment, automobiles, tractors, heavy machineiy 
and chemicals. Coal is mined in the Urals but is not 
of metallurgical quality. Oil is available on the west¬ 
ern flanks and also to the south. Non-ferrous min¬ 
erals include copper, gold, platinum, silver, nickel, 
aluminum, manganese, lead, zinc, chromium, asbestos, 
magnesite, potash and salt. All these place the Urals 
next to the Ukraine as the Union’s number two metal¬ 
lurgical base. There ore 8 industrial cities of over 
100,000 people, led by Sverdlovsk, 

The Altai-Sayan Mountains of south-central Siberia 
are a region whose mineral significance has scarody 
been appreciated by non-Russians. Here is a third 
of the country’s coal, lead and zinc, plus significant 
oeourrenoes of iron ore, silver, gold, copper, tin and 
manganese. The coal basin of Kuznetz, southeast of 
Novosibirsk, dominates this second industrial base of 
Soviet Asia. The development of the Kuznetz steel 
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works is one of the triumphs of the First Five Year 
Plan. 

Third in significance is the Kazakh urea, north of 
Lake Balkhash, where coal and copper have been 
developed in the inter-war years. 

The fourth of Siberians minerally-productive dis¬ 
tricts lies east and west of Lake Baikal, while the fifth 
is along the Amur River in the Far East. Reserves 
arc considcruble but production is only partly devel¬ 
oped. Coal and iron are secured in a number of 
localities, and there is the beginning of a steel indus¬ 
try at Komsomolsk. Petroleum is obtained on the 
island of Sakhalin. 

While Far Eastern developments are somewhat 
vulnerable to Japanese attack, production in the Urals 


and at Ku 2 aietz seems secure from any feasible inva¬ 
sion, whether from east or west. 

If mineral production will win the war, the Union 
of Soviet Socialist Republics has what it takes. 

During the past two decades, the American public 
has been very reluctant to recognize the industrial 
potentialities of the Soviet Union. From the military 
record of recent months, it should be clear that any 
nation which can afford to lose tens of thousands of 
planes and tanks, and millions of soldiers, and stUl 
take the initiative, has far greater productive capaci¬ 
ties than commonly appreciated. In the post-war 
world, it seems inescapable that the Soviet Union’s 
geological foundations will place it in the first rank 
among industrial nations. 


OBITUARY 


GLOVER MORRILL ALLEN 

Scholar as well as student, an enthusiastic zoolo¬ 
gist interested quite as much in the history and back¬ 
ground of his subject as in the technical details, 
patient and persevering, with a most extraordinary 
fund of information and a capacity for methodical, 
detailed, aecurate work possessed by few, taking keen 
pleasure in helping others though himself shy and 
retiring and always so far as possible keeping in the 
background, Dr, Glover Morrill Allen was one of the 
significantly outstanding mammalogists and ornitholo¬ 
gists of his time. His published works are models of 
directness, clarity and accuracy. In reading them one 
instinctively feels his thorough mastery of the subject 
under discussion, and also one realizes that any 
statement made by him is authoritative and does not 
require checking. But his influence extended far 
beyond his published contributions. All his associates 
are more or less indebted to him for suggestions, 
advice or help of one kind or another, and some of 
them at times leaned rather heavily upon him. His 
unusual capacity for detailed work and his accuracy 
went far toward maintaining the high standard of the 
various publications he edited. 

Glover Morrill Allen was bom in Walpole, New 
Hampshire, on February 8, 1879, the son of the 
Reverend Nathaniel Glover Allen and Harriet Ann 
(Schouler) Allen, a sister of Rear Admiral John 
Schouler, U. S. Navy. At a very early age he became 
interested in mammals and birds. He prepared for 
college at the Newton High School, and while living at 
Newton in the winter and at Intervale, New Hamp¬ 
shire, in the summer he busied himself with an inten¬ 
sive study of the local faunas. Even when in high 
school he had an enviable local reputation as an 
authority on birds and mammals, although because 
of his shyness and diffidence he was personally known 


to very few. An unusually keen observer, be had 
already acquired a remarkably extensive knowledge of 
the details of the habits of the mammals and birds 
of his region, and his ability to recognize birds, par¬ 
ticularly the numerous warblers, by their notes was 
almost uncanny. Like all the young zoologists of that 
region at the time, he made frequent visits to the 
natural liistory establishment of Charles J. Maynard, 
who always spoke of him as a most promising boy. 

While living in Newton he made a large collection 
of the local mammals, all the skins being beautifully 
prepared and accompanied by full data. This col¬ 
lection, which included a porcupine, perhaps the last 
to be captured in Newtem, was later presented to the 
Newton High School. In 1896 when a junior in high 
school he was elected an associate of the American 
Ornithologists’ Union. 

Entering Harvard, he was elected to the Phi Beta 
Kappa in his junior year, and received his A.B. 
magna cum laude in 1901. While at Harvard, in ad¬ 
dition to the more usual courses, he applied himself 
to the study of Russian, and in the evenings studied 
Danish. He was awarded a John Harvard scholar¬ 
ship. In the year of his graduation from Harvard 
he was appointed secretary, and also librarian and 
editor, of the Boston Society of Natural History. 
Also in 1901 he published, together with Reginald 
Heber Howe, Jr., “The Birds of Massachusetts,” in 
the preparation of which he had done the major part 
of the work. 

In 1903 he received his A.M. degree, and in the 
same year published his book on the “Birds of New 
Hampshire.” His Ph.D. he received in 1904; in June 
of that year he published a “List of the Mammalia 
of New England,” and in July bis doctor’s thesis on 
“The Heredity of Coat Color in Mice.” His interest 
in genetics was maintained throughout his career, and 
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h <9 was otie of the few descriptive naturalists who was 
also versed in the experimental method and in the 
literature of contemporary biology, and was therefore 
enabled to apply the knowledge of one field in judg¬ 
ing results in the other. 

Always passionately fond of outdoor life and with 
an absorbing interest in the habits of birds and inani- 
inais, he had made many camping trips to various 
places, but especially to tlie White Mountains, an 
area he knew in minute detail. Now for the first 
time he had an opportunity to visit the tropica as a 
member of an expedition to the Bahamas. 

In 1906 and 1907 he was a graduate student at 
Harvard, and in the latter year began working part 
til lie on the mammal collections of the Museum of 
(.Comparative Zoology. While he did most of the cura¬ 
torial work of the department as well as (tarried on 
research it was not until 1924 when he retired as 
Secretary of the Boston Society of Natural History 
that he was appointed curator of mammals, a position 
which he held until his death. During 1906 and 1907 
he was servung as editor of The American Naturalisty 
then published by Ginn and Company j this editorship 
came an end when that journal was takan over by 
the Science Press in 1908, In the summor of 1906 
he made a trip to Labrador with Dr. Charles Wendell 
Town.sond, publishing a paper on the ‘‘Birds of Ijijb- 
rudor/^ in cooperation with Dr. Townsend, in 1907. 
In 1909 he was a member of an expedition to British 
East Africa, and in 1910 h(* visited Grenada, British 
West Indies, making extensive collections in both 
regions, llis monograph on Solenodon paradoxus ap¬ 
peared in 1910. 

He was married on June 26, 1911, to Sarah Moody 
Cushing, who, with a daughter, Elizabeth Cushing 
(Mrs. Arthur Gilman), survives him. 

He was a member of an expedition to the Sudan 
in 1912, In 1916 his monograph on the whalebone 
whales of New England was published. On the estab¬ 
lishment of the American Society of Mainmalogists 
in 1919 he became a charter member, and also a mem¬ 
ber of the board of directors, and in the same year he 
was elected president of the Nuttall Ornithological 
Club, succeeding William Brewster, a position he held 
until his death. He was elected a fellow of the Amer¬ 
ican Ornithologists' Union in 1921. 

He retired as secretary of the Boston Society of 
Natural History in 1924, and in tlie same year was 
appointed a lecturer in zoology at Harvard, His 
“Birds and their Attributes,” a work remarkable for 
the vast amount of included information, w^as pub¬ 
lished in 1925. In 1926 he was a member of an ex¬ 
pedition to the Belgian Congo and Liberia. 

Be was elected president of the American Society 
of Mttmmalogists in 1927, selwing for two years. On 
Ins reiitehient as of the Boston Society of 


Natural History in 1928 he was elected vice-president, 
a post he held for the remainder of his life. In 1928 
he published, in cooperation with his old friend Gerrit 
S. Miller, “American Bats of the Genera Myotk and 
IHzonyx/^ 

He was a member of an expedition to Brazil in 
1929, and in 1931 visited Australia. 

The American Ornithologists' Union in 1937 selected 
him as editor of The Auk, and in 1938 he was ap¬ 
pointed associate professor of zoology at Harvard. 
It was in 1938 that he published the first volume of 
his great monograph on the mummals of China and 
Mongolia, the second volume appearing in 1940. In 
1939 he published a check list of the mammals of 
Africa, and also a most excellent popular work on 
bats, creatures which had always been of special in¬ 
terest to him and on which he was the leading au¬ 
thority. 

This brief review of Dr. Allen's career gives but a 
very imperfect idea of his industry and accomplish¬ 
ments, and of the confidence that others felt in him. 
lie published many papers on birds and mammals, 
most of them in Cambridge and Boston, and con¬ 
tributed many excellent and kindly reviews of the 
work of others, particularly to The Auk, In recog¬ 
nition of his achievements a number of birds and 
niammals collected by him, particularly in Africa, 
have been named for him by his friends. 

Dr. Allen's interests were by no means confined to 
birds and mammals. He had an extensive acquain¬ 
tance with many other groups, particularly with their 
representativiss in New England. This was not sur¬ 
prising in the ease of other vertebrates, which are not 
uunierously represented in New England, but to see 
him recognize certain rare insects in the field was 
surprising. Once in a bog at Essex he suddenly 
exclaimed, “There is Bo^nbus boreaUs/^ and, sure 
enough, there was that rare little bumblebee flying 
about. 

Personally, Dr. Allen was a man of the highest 
ethical type, one of that rare sort in wliom you in¬ 
stinctively feel complete confidence. He was always 
courteous to every one, and always anxious to be of 
assistance in any way possible. He had a cheerful 
and equable disposition. He never became excited 
over anything, and if depressed he never showed it. 
Especially characteristic was a lively sense of humor. 
Frequently he would surprise one with a droll rcinark, 
or an unusual combination of words. For instance, 
a zoo to him was “a museum which is not yet dead.” 
He was deeply religious, an Episcopalian, but this 
side of his nature he always kept strictly to himself. 
Always retiring and rather shy, he was particularly 
reticent about his personal affairs. 

Dr. Allen's sudden death on February 14, 1942, 
came aa a great shock to all who knew him, and to 
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all those who knew and adttured his work—much 
larger group than he, modest as he always was, ever 
suspected. 

Austin H. Clark 

DEATHS AND MEMORIALS 

Dr. John Alexander McQeooh, professor of psy¬ 
chology and head of the department at the State Uni¬ 
versity of Iowa, died on March 3, at the age of forty- 
four years. 

Percy Train, fossil and plant collector, died on 
February 3. He was sixty-six years old. 

Tue death is announced of Dr. Comelis Winkler, 
formerly professor of neuropsychiatry at Amsterdam, 
at the age of eighty-six years. 


vmw No. mB 

^A Book of Tributes to Charles Bernard Jordan/' 
dean of the School of Pharmacy of Purdue University 
from 1924 until his death in April, 1941, has been 
issued by the university. It gives a reproduation of 
the illuminated parchment presented to him in honor 
of his twenty-five years of service to the university. 
Dr. Jordan joined the staff of the university in 1910. 

The Institucidn Cultural Espa^ola in Buenos Aires 
has established a laboratory for histopathologic re¬ 
search in memory of Professor S. Ramdn y Cajal to 
be directed by Professor Pio del Rio Hortega of 
Buenos Aires with a staff of eight investigators. The 
institute will promote investigations on the histology 
of the nervous system, employing the technic of Cajal 
and his school. 


B€jmes 


SCIENTIFIC EVENTS 


GRANTS-IN-AID OF THE AMERICAN 
COLLEGE OP DENTISTS 

The American College of Dentists, through its Re¬ 
search Committee, offers annually a limited number 
of Grants-in-Aid and Research Fellowships. Infor¬ 
mation relative to such funds can be obtained by 
addressing the chairman of the Research Committee 
of the American College of Dentists, Dr. A. L. Midg- 
ley, 1108 Union Trust Building, Providence, R. L 

Research grants are made for one year only and 
are available on July 1. All applications should be 
made on blanks supplied for the purpose and must be 
in tlie office of the chairman of the committee by 
December 1. Action on requests for funds is taken 
once annually at a special meeting held by the Re¬ 
search Committee in February. 

At a meeting held on February 21 in Chicago, the 
sum of $3,200 was allocated as follows: 

$1,200 to Dr. Wallace Armstrong, of the University of 
Minnoflota, for the continuation of an investigation of 
the effect of a fluorine free diet on the teeth of ejcpori- 
montal ruts and the determination of the fluorine content 
of some human diets. 

$250 to Dr. Morris Steggerda, of the Carnegie Institu¬ 
tion of Washington, Cold Spring Harbor, New York, for 
an investigation of the relation between growth and the 
eruption of the teeth in whiti«, Negroes and Indians. 

$500 to Dr. Michael P. Bates, Tufts College Dental 
Bchool, Boston, for an investigation to test the theory that 
the histological structure of the teeth la an index of th *5 
health of the individual during the period of tooth devd- 
opment. 

$750 to Drs, H. R. Hunt and 0. A. Hoppert, Michigan 
State College, for the continuation of an investigation of 
inheritance factors in rat dental caries. 

$500 to Dr. James Nuckolls, of the University of Call- 
foniia Dental School, for the continuation of a study of 
the primary centers of lobular development, growth and 
calcification of the tooth. 


THE PROFESSIONAL STATUS OF 
CHEMISTS 

. The professional status of chemists has been upheld 
by the National liabor Relations Board in a decision 
which lays dowm the principle that profeKsional em¬ 
ployees should not be forced into a bargaining unit 
composed of a miscellaneous group of skilled and 
unskilled workers as well as professional employees. 
It was held that only a majority vote of the profes¬ 
sional group itself can determine its desires on the 
issue of union representation. 

Describing the decision as “momentous,” Dr. Charles 
L. Parsons, secretary of the American Chemical So¬ 
ciety, says in a report to members of the society: 

While the board in earlier dedsions had granted pro- 
feBsional employees the right to express their choioo in 
the matter of bargaining units, the unanimous decision 
rendered in the matter of the Shell Development C(nU‘ 
pany and the International Federation of Architects, En¬ 
gineers, Chemists and Technicians, Case No. B-3245, goes 
farther than any prior decision of the board in establish¬ 
ing the right of professionals to self-expression within 
their group. 

The controversy was submitted to the board on 
petition of the Federation of Architects, Engineers, 
Chemists and Technicians to set up a bargaining 
unit composed of both professional and non-profes¬ 
sional employees. A group of professional employees 
of the company employed in professional work inter¬ 
vened, contending that professional and non-profes- 
donal employees should not be merged into one unit. 

When the case came to the board for hearing, 

the issue was squarely presented os to whether a union, 
by reason of having signed up a certain number of em¬ 
ployees In a particular plant, could reach out and 
an almost equally large number of employ^ trim had im 
desire to hav$ paxticmlmf uidon fepresettt ttutti 
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a;rl4irarily exclude fxctm its proposed xioit numerous other 
employees whom it hud been unable to interest in its 
schmne because their inelusion in any voting unit un* 
doubtedly would mean the loss of an election. 

The board disposed of the union's contention by order* 
ing two elections and designating two units for the pur- 
{>08e of tiie elections. The one unit is composed of all the 
skilled and unskilled employees in the plant. The other 
unit is composed of all the professional workers in the 
plant. Department beads and supervisory employees wore 
excluded from the vote. In thus resolving the issue as it 
did the board afforded the professional employees an 
opportunity to express themsolves in a group composed 
entirely of professional employees on the question of union 
ropresontntion for collective bargaining. 

THE REMOVAL OP THE NATIONAL PARK 
SERVICE FROM WASHINGTON 

Bt order of the Federal Budget Director issued on 
December 19, the National Park Service and two other 
bureaus of the Dopnrtmenl: cif the Interior were 
directed to move their Washington odSces to Chicago. 
The transfer of these and other federal agencies to 
make room for rapidly increasing defense workers 
has been opposed on various grounds. 

Many of the agencies themselves have reported to 
the Congress that it would seriously disrupt their 
operations to move their main offices to distant loca¬ 
tions. Appearing by request before a joint session 
of the Senate and House District Committees on 
January 9, Director Newton B. Drury testified that 
the National Park Service is already Bighly decentral- 
ixed, with 5,263 employees in the field and (besides 
533 with National Capital Parks) only 304 in Wash¬ 
ington. He said that the service has many close rela¬ 
tionships with other federal bureaus at the seat of 
government which are necessary for the efficient con¬ 
duct of its affairs. He pointed out that the service 
has not only made many direct contributions to the 
defense program, but has suggested numerous alterna¬ 
tives to the War and Navy Departments for saving 
distinctive areas from uses that would cause irrepa¬ 
rable damage. Fifty per cent, of the Washington 
office employees have indicated that they can not move 
to Chicago. 

Congressional opponents of further decentralization 
gave up their fight to hold federal bureaus in Wash¬ 
ington on January 14, when the Senate by a vote of 
E3 to 26 defeated a resolution calling for a report to 
the Congress on the government’s removal plans. 
President Kooaevelt has asserted that the transfer 
oifders will not be revoked, but the Bureau of the 
Budget has already made some modifications of its 
ofiginid plans. Current studies are being made by 
tbe National Park Service to determine the possibility 
nf £ni;ther deeenM its aotivities, so that the 
its Wgfiiington office to Chicago 


If the National Park Service is moved away from 
Washington *‘for the duration,” leaving only a small 
liaison unit to handle contacts with the Congress and 
other agencies, friends of the National Parks hope 
that under no circumstances will this move be made 
permanent, because the public interest would be ill- 
served by such an eventuality. During the absence 
of the service it will be more important than ever to 
have such a disinterested organization as the National 
Parks Association on the job in Washington, where 
it can remain alert to the recurring dangers of en¬ 
croachment on the National Parks and related areas. 

THE MEDICAL ADMINISTRATION CORPS 
OF THE ARMY 

According to the New York Times, Colonel Leon¬ 
ard G. Roundtree, medical director of the Selective 
iScrvice Board, in an address in Chicago at the annual 
meeting of the National Conference on Medical Ser¬ 
vice reported that “the Surgeon General of the Army 
has ruled that not only will the Army commission 
third- and fourth-year medical students as second 
lieutenants, but also first- and second-year medical 
students and pre-medical students of acceptable stand¬ 
ing. They will be assigned to the Medical Administra¬ 
tion Corps of the Army.” 

He explained that the students so commissioned 
would be in the Army Reserve and would not be called 
into active service until they had finished their educa¬ 
tion. 

Dr. Morris Fiahbein, editor of the Journal of the 
American Medical Association, said that a similar 
program has been adopted in the Navy. 

As reserve officers the students will be draft-proof. 
Heretofore, only the third- and fourth-year students 
and internes were accepted for commissions. 

The ruling by Major General Janies Magee, Sur¬ 
geon General of the Army, according to the Times, 
was in answer to warnings from members of the med¬ 
ical profession that a shortage of physicians would 
arise unless some uniform method of providing defer¬ 
ment for medical students was found. 

About 12,000 pre-medical students apply for medi¬ 
cal school entry each year, according to Dr. Fishbein, 
and about 6,600 are chosen. Dr. Fishbein said that 
the Army’s ruling would apply only to those chosen 
and emphasized that at the first sign of a student’s 
inability to handle the work he could be made eligible 
for the draft. He pointed out that this not only in¬ 
sures the Army and Navy of a plentiful supply of 
physicians, but will insure that civilian needs will not 
suffer. 

APPOINTMENTS OF THE OFFICE OF 
CIVILIAN DEFENSE 

following appointments in the Office of Civilian 
have been announced; 
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Dt. John S. CouXier^ associate professor of physical 
therapy, Northweatom University Medical School, has 
been appoint(id Regional Medical Officer of the Sixth 
Civilian Defense Region, with headquarters in Chicago. 

I?r. Dudley A, Heekie^ assistant director of health and 
chief medical officer of the Tenneaaeo Valley Authority, 
has btH?n appointed Regional Medical Officer of the First 
Civilian Defense Region, with headquarters in Boston. 
Ho succeeds Dr. Allan M. Butler, Boston, who resigned 
to become head of the da|)artnicnt of pediatrics at the 
Massachusetts General Hospital, Boston. Dr. Rookie en¬ 
tered on active duty on January 31. 

Dr. Leonard A, ScheelCy passed assistant surgeon, U. 8. 
Vublic Health Service, Bothesda, Md., was recently as¬ 
signed to the Washington staff of the Medical Division, 
Office of Civilian Defense. Dr, Scheele graduated from 
Wayne University College of Medicine, Detroit, 1933, and 
was commissioned in tho public health service following 
the completion of his internship. Dr. Scheele was as¬ 
signed in 1938 to the National Cancer Institute, Bethosda, 
aa consultant on cancer control. There he conducted 
studies of the epidemiology of cancer, efficacy of cancer 
therapy, radiation protection and cost of cancer therapy. 

Dr. Harold Markit, passed assistant surgeon (Reserve), 
U. 8. Public Health Service, recently on the staff of the 
National Institute of Health, Bethesda, joined the 
Medical Division staff in January. Before being as¬ 
signed to the Office of Uivilian Defense, he was stationed 
at the National Institute of Health and was engaged in 
making surveys of medical care in defense communities. 

William H. Carey, Jr., recently associated with the 
Norman Boosey Manufacturing Company, D(?troit, has 
been appointed Regional Sanitary Engineer for the Sixth 
and Seventh Civilian Defense Regions, plus Indiana and 
Kentucky, with headquarters in Chicago, effective Feb¬ 
ruary 4. He has been commissioned Sanitary Engineer 
(Reserve) in the U. S. Public Health Service. 

APPOINTMENT OF CAPTAIN N. H. HECK 

Rear Admiral L, 0. Cot.rert:, director of the U. S* 
Coast and Geodetic Survey, announces that Captain 
N. li, tleek, fortnorly chief of the Division of Geo¬ 
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magnetism and Seismology of the Survey, has been 
appointed assistant to the director on scientifle and 
technical matters. Cajiiain Heck is well knovm in 
scientific circles us one of the world^s leading authori¬ 
ties on earthquakes and the earth’s niagnotic forces. 

CapUin Heck entered the survey in 1904. He 
served at sea for a number of years and at various 
times commanded the survey ships Hydrograpkeff 
Matchless and Explorer. He hud a large share in the 
development of the wire drag, which has been respon¬ 
sible for the discovery and charting, or ultimate 
elimination, of countless menaces to navigation. He 
also contributed materially to the early development 
of the Rudif) Acoustic Ranging method of hydro- 
graphic surveying. 

His interest turning to research in magnetism he 
became, in 1921, chief of the Division of TeiTesirial 
Magnetism. When the study of earthquakes waa 
transferred from the Weather Bureau to the Coast 
and Geodetic Survey in 192(5, his title was changed 
to chief of the Division of Terrestrial Magnetism and 
Seismology, in wdiich capacity ho served until he as¬ 
sumed his new work. 

He is author of numerous books and articles on 
scientific and technical subjects. Among his works 
are: ‘^Earthquakes,” published in 193(5; “Compensa- 
tion of the Magnetic Compass,” 1923; “Velocity of 
Sound in Sea Water,” 1924; and “Earthquake His¬ 
tory of the United States,” 1928 and 1938. He has 
been the recipient of several honorary degrees and 
is a member of a number of scientific and engineering 
societies. From 1935 to 1938 he was chairman of the 
American Geopliysical Union, and from 1936 to 1939 
president of the Seismological AsBociation of the In¬ 
ternational Geodetic and Geophysical Union. He is 
a past president of the Phih>8ophical Society of Wash¬ 
ington and of the District of Columbia Chapter of 
Sigma Xi. 
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SCIENTIFIC NOTES AND NEWS 


The William H. Nichols Medal of the New York 
Section of the ATucrican Chemical Society was pre¬ 
sented to Dr. Duncan A. Macinnes, of the Rockefeller 
Institute for Medical Research, for “distinguished con¬ 
tributions to electrochemistry” at a dinner of the 
section in New York City on the evening of February 
27. Tho presentation was made by Professor William 
C. MucTavish, head of the department of chemistry 
of New York University and chairman of the jury 
of award, which cited Dr. Macinnes for “outstanding 
inve.stigations on electrolytes and the development of 
techniques which have immeasurably enriched both the 
theory and practice of modern electrochemistry.” In 
his acceptance speech, Dr. Macinnes discussed “Gal¬ 


vanic Cells as Instruments of Research.” Professor 
Herbert 8. Harned, of Yale University, spoke on 
“The Work of the Medalist,” and Professor George 
Scatchard, of the Massachusetts Institute of Tech¬ 
nology, on “Dr. Macinnes—The Man.” Professor 
Ralph H. MiiJler, of New York University, chairman 
of the section, presided. 

The .1941 Lamme Medal of the American Institute 
of Electrical Engineers has been awarded to Forrest 
E. Ricketts, vice-president of the Consolidated Gas, 
Electric Light and Power Company, Baltimore, “for 
his contribution to the high reliability of power-sup¬ 
ply systems, especially in the design of apparatus for 
selective relaying and circuit reelosure.” The medal 
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and certifleate will be presented to him at the annual 
summin: convention of the institute, which will be held 
in Chicago from June 22 to 26. 

The award of the Wollaston Medal of the Geo¬ 
logical Society of London to Dr. Reginald A. Daly 
was announced in Sciknck lust week. The following 
awards have also been nuide: The Murchhon Medal to 
Professor IL 11. Swinnerton, professor of geology at 
University College, Nottinghat7i, for his ‘^stimulating 
contributions to the philosophy of paleontology^’; the 
Lpell Medal to W. S. Bisat, for “studies in the strati- 
graphical paleontology of Carboniferous rocks”; the 
Wollaston P'und to Dr. E. S. Hills, for “contributions 
to Australian paleontology and geology”; the Murehi- 
son Fund to Dr. K. C. Dunham, for “investigations 
into the mineral deposits of the North of England”; 
a moiety of the L}jell Fund to Dr. 8. R. Nockolds, for 
“min era logical and petrological woi*k and hia contri¬ 
butions to the study of assimilation processes”; a 
second im)ioty of the Li/ell Ftmd to Dr. J. Shirley, for 
“researches in paleozoic paleontology and .stratig¬ 
raphy.” 

The William Mackenzie Medal of the University of 
Glasgow has been awarded to Dr. A. J. Ballantyne, 
formerly professor of ophthalmology, in recognition 
of his work in the ophthahnologicul branch of medi¬ 
cine and surgery. It is expected that Dr. Ballantyne 
will give in May the customary address before the 
vsectiori of ophthalmology of the Royal Society of 
Medicine. 

Nature states that the Platiniuu Medal of the Insti¬ 
tute of Metals for 1942 has been awarded to W. Mur¬ 
ray Morrison, vice-chairman and managing director 
of the Briti.sh Aluminium Company, “in rec^^gnition 
of his outstanding services to the non-ferrous metals 
industries.” 

The Journal of the American Medical Aas(»ciati<>n 
reports that the New York Chapter of the National 
Gastroenterological Association held a .special meeting 
on January 19 to matk the eightieth birthday of Dr. 
Max Einhom, emeritus professor of medicine, New 
York Post-Graduate Medical School, Columbia Uni¬ 
versity. The Rudolf Virchow MediwiI Society ob¬ 
served his birthday on January 5. He was given a 
testimonial dinner on January 10 by the staff of the 
IfCnox Hill Hospital, with which he has been asso¬ 
ciated for more than fifty years. 

Dr. 8 . A. Henry has been appointed by the Royal 
College of Physicians, Ijondon, to be Milroy lecturer 
for 1943. The subject of the lecture has been an¬ 
nounced as “The Health of the Factory Worker in 
War Time.” 

Aogordiwq to Nature, the following officers of the 


Iron and Steel Institute have recently been elected: 
President, James Henderson; Vice-president, Dr, 
Andrew McCance; Hon. Treasurer, The Hon. R. G. 
Lyttelton; Members of Council, Professor J. H. An¬ 
drew and N. H. Rollason. Walter 8. Tower, president 
of the American Iron and Steel Institute, has been 
nominated an honorary member of the institute, and 
the presidents of the Sheffield Society of Engineers 
and Metallurgists and of the Sheffield Metallurgical 
Association have been appointed honorary members 
of the council. 

Db, Everett Needham Case, Van Ilornesville, 
N. Y., assistant dean of the Harvard Graduate School 
of Business Administration, has been elected the ninth 
president of Colgate University to succeed President 
George Barton Cutteii, who is retiring after serving 
for twenty years, Mr, Case will take up his work at 
Colgate University on August 31, 

Dr. W. W. Charters, since 1928 director of the 
Bureau of Educational Research of the Ohio State 
University, will retire from active work next August, 
He plans to devote his time to writing. 

Dr. Lhcius F. Baekjer, surgeon, U. S. Public Health 
Service, Washington, D. C., has become assistant 
director of the National Institute of Health, Bethesda, 
Md. 

Dr. Robert II. Williams, chenucal director of the 
Bell Telephone Laboratories of New York, has been 
elected a niember of the board of directors of the 
American Bureau for Medical Aid to China. 

Db. George C. Dunham, director of the laboratories 
of the Army Medical School, Washington, and from 
1931 to 1935 technical adviser to the Governor General 
of the Philippine Islands, has been appointed director 
of a new division of health and sanitation in the 
Bureau of Inter-American Affairs, of which Nelson 
A. Rockefeller is coordinator. Dr. Dunham will be 
placed at the head of a mission which is going to 
Ecuador to undertake malaria control, improvement 
of sewage disposal and other modem sanitation mea¬ 
sures in cooperation with the Ecuadorean government. 
Members of the mission include Dr. Walter C. Earle, 
specialist on tropical meilieine, of the International 
Health Division of the Rockefeller Foundation, and 
Wyman Stone, a sanitary engineer. 

According to Chemical and Engineering News, 
Swift and Company, Chicago, has made a grant to 
be used under the direction of Dr. Ancol Keys, of the 
University of Minnesota, in a study of the relation 
of fatigue to diet. This work was originally spon¬ 
sored by the National Research Council and is now 
operating under the Office of Scientific Research and 
Development in direct cooperation with the United 
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States Anny Quartermaster Corps. Aithough mudi 
of this work is being directly applied to military and 
iadustrial needs during the present emergency, it will 
be possible to extend the findings to civilian nutrition. 

An award of $1,000 has been made by the Borden 
Company to Irvington House, Irvington, to assist in 
its study and treatment of rheumatic fever. The re* 
searches are under the direction of Dr. Ann Q. Kutt- 
ner, Irvington, resident medical director, with the 
guidance of a medical advisory board, of which Dr. 
John Murray Steele, New York, is director. 

Dh. B. E. DahliGHKn, chief curator of the depart¬ 
ment of botany of Field Museum, Chicago, is spend¬ 
ing several weeks in various parts of Cuba, making a 
survey of the palms of that island, in order to obtain 
specimens of important species required to fill out the 
exhibits of palms at the museum. 

Dr, L. T. DeVobEj assistant professor of physics 
at Pennsylvania State College, has leave of absence 
to accept a call from the War Department for s«3rvice 
as a radio engineer at the Aircraft Laboratory, 
Wright Field. 

Dr. Albkbt R. Behnke, Lieutenant Commander, 
Medical Corps, U, S. Navy, instructor in charge of 
department of atmospheric hygiene, Navy Yard, will 
deliver the sixth Harvey Society Lecture of the cur¬ 
rent series at the New York Academy of Medicine on 
March 19. He will speak on ‘Thysiologic Studies 
Pertaining to Aviation Medicine and Deep Sea Div¬ 
ing.” 

Dr. Joseph A, Pearce, director of the Dominion 
Astrophysical Observatory, Victoria, British Colum¬ 
bia, delivered an illustrated lecture entitled ^‘The 
Rotation of. the Galaxy,” at the University of Califor¬ 
nia at Los Angeles on March 2, The lecture was 
given under the auspices of the Department of 
Astronomy. 

Davii> Bruce Ditu, director of the fatigue labora¬ 
tory, Harvard University, and Dr. Arlie V. Bock, 
Henry K, Oliver professor of hygiene, will deliver 
the James M. Anders Ijecture before the College of 
Physicians of Philadelphia on April 1. 

The twenty-fifth annual meeting of the American 
Society of Ichthyologists and Herpetologists will be 
held in New York City from Tuesday, March 31, to 
Saturday, April 4. The business meeting and formal 
sessioas will be at the American Museum of Natural 
History. Visits to the New York Zoological Park 
and to the Staten Island Zoological Park will be made, 
The annual banquet will be held at the American 
Museum of Natural History on Wednesday evening 
at 8 p*]c. A joint smoker, with the Amencan Society 
of Mommalogists, on the evening of Thursday is being 


sponsored by the New York Academy of Seienoes, 
Two symposia are planned. The first, for znammalo- 
gists and ornithologists, on ^^Criteria for Vertebrate 
Subspecies, Species and Genera,” will be formally con¬ 
ducted as a joint meeting with the Amcfriean Society 
of Mammalogists. The subject of the second sym¬ 
posium for ichthyologists and herpetologists will be 
**Vertical Distributions.” 

The American Association of Industrial Physi¬ 
cians and Surgeons and the American Industrial 
Hygiene Association will meet in Cincinnati from 
April 13 to 17. The meeting will open with medical 
and surgical clinics at the Cincinnati General Hos¬ 
pital together with a conference on skin affections, 
the most common cause of occupational disease claims 
in industry. The second day's session will give atten¬ 
tion to the health of industrial executives, including a 
consideration of heart disorders. The third day will 
be devoted largely to a symposium on lead poisoning. 
Subjects scheduled for the fourth day include Solvent- 
Vapor Poisoning, Ventilation of Deep Tunnel Opera¬ 
tions and Safe Handling of Magnesium Castings. 
The final sessions on April 17 will cover proper pre¬ 
vention of tellurium fumes and other health threats, 
like lead chromate, encountered in metal industries. 

A MEETING, sponsored by the New York branch of 
the American Association of Scientific Workers, on 
^*The Scientist's Role in Civilian Defense, War Re¬ 
search and Education'^ was held on March 11 at Co¬ 
lumbia University, The meeting included discussion 
of a recent survey by the association to find the extent 
of participation in the war effort of scientific mm. 
Representatives from the American Chemical Society, 
the Office of Scientific Research Development and 
other organizations attended and contributed to the 
discussions. 

The Inter-Ameriean Chemists Congress, whieh was 
to be held at Santiago de Chile in Jannai^y, 1942, prob¬ 
ably will be held during the third week in September. 
The secretary of the organizing commission is Juan 
Hepp D., Casilla 3725, Santiago de Chile, from whom 
further information can be obtained. 

Seven national library associations, working through 
tbeir Joint Committee on Importations, have been 
engaged since October, 1939, on the problems involved 
in the importation of library materials in time of war. 
The committee has succeeded in completing negotia¬ 
tions which will make possible the importation during 
1942 of a limited number of copies of scientific and 
teohnica} periodicals and continuations from all coun¬ 
tries of Europe, except Bussia^ Sweden, Switzerland^ 
Spain and Portugal. Any responsible libraiY mty 
apply before March SO for p^ufjtioipation in tN 
Information may be ofaiained from the 
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the coxamittee, Thomas P. Fleming, medical librarian, 
College of Phyaioians and Surgeons, New York, N. Y. 

Apflioatioks for grunts from the Cyrus M. War¬ 
ren Fund of the American Academy of Arte and Sci¬ 
ences should be received by the chairman of the com¬ 
mittee, Professor Frederick G. Keyes, of the Massa- 
ehusetts Institute of Technology, not later than April 
15. Grants are made in aid of oheinical research, 
generally for apparatus or supplies, or for the con¬ 
struction of special facilities needed for research in 
chemistry or in fields closely related to chemistry. 
Grants are not awarded for salaries, and on account 
of limited resources, the amount to on individual is 
seldom in excess of $300. Application blanks may 
be obtained froui the chairman upon request. 

The New York Hospital School of Nursing has be¬ 
come a part of Cornell University in on afflliaiion 
whereby qualified graduates will receive a university 
degree. Together with the New York Hospital and 
Cornell University Medical College, the School of 


Nursing is a unit in the medical center at 68th Street. 
It will be known as the ^‘Cornell University-New York 
Hospital School of Nursing.” The curriculum in¬ 
cludes classroom study and practical experience in 
the New York Hospital. Students entering with two 
or more years of college work acceptable to Cornell 
University will be eligible for a degree of bachelor 
of science in nursing upon satisfactory completion of 
the three-year course. 

Akong the public bequests of the late Sir Arthur 
William Hill, director of the Royal Botanic Gardena 
at Kew, are £1,000 to Bentham-Moxon Trustees of the 
Royal Botanic Gardens; his diaries of various jour¬ 
neys are left to the library of the gardens; £500 to 
Kew Guild; £1,000 to the Royal Society; £500 to the 
endowment fund of St. Luke's, Kew Gardens, and, 
after personal bequests, of the residue, one eighth to 
King’s College, Cambridge, and one eighth to Marl¬ 
borough College. The value of the estate is placed 
at £93,379. 


DISCUSSION 


ON THE READING OF SCIENTIFIC PAPERS. 

AUDIENCE ENEMIES NUMBERS I TO VI 

A PEW years ago a large international congress was 
held in one of the most beautiful cities of Europe. 
The oommittee on arrangements had planned every de¬ 
tail to perfection. The university buildings were new, 
the lecture halls ample. Each platform was provided 
with a two-foot clock that not only pointed out the 
elapsed time but also turned on a rod light at eight 
minutes and a big flashing light at ten minutes. When 
the meeting started, one could say ‘‘Every prospect 
pleases.” 

Only man was vile. One hour after the opening 
members realized that the distinguished chairmen of 
the sections were not holding the speakers to the ten- 
minute limit 80 carefully stipulated in the programs. 
Therefore, every speaker counted on talking fifteen or 
twenty minutes. Of course he saved his most impor¬ 
tant dides until the end and they were shown in com¬ 
petition with the flashing light plus an obviously 
nervous chairman. 

In addition, there were all the other minor and 
major human defects best calculated to torture an 
audience. Host of the speakers mumbled their words 
or else tamed and kotured to the lantern screen. This 
was particularly annoying, since the papers were de¬ 
livered in four different languages, each with its local 
vanante. Koat of the lantern slides were photographs 
of typewritten idieets crowded with data, and few 
epeal^ i^ere content to show less than twenty. The 

nntil the last 


minutes, by which time the audience had lost all 
interest. 

This meeting was perhaps an extreme example, and 
in our country most of the papers are carefully pre¬ 
pared and carefully delivered. There are, however, 
enough poorly delivered papers to warrant a discus¬ 
sion of what may be called “audience enemies”: 

1. The Mumblor, who drops his voice to emphasize im¬ 
portant points or else talks to the lantern screen instead 
of to the audience. 

2. The Slide Crowder, who packs his slides with typo- 
written data and shows too many slides. 

3. The Time Ignorer, who talks beyond the limit speci¬ 
fied in the program or justified by common courtesy, 

4. The Sloppy Arranger, who jumbles his material. 

5. The Loan Producer, who has poor material. 

6. The Grasping Discussor, who when ho gets talking 
stays talking. 

Of course there arc many other ways in which a 
speaker may cause discomfort, but the ones that 1 have 
selected are chosen because they con be remedied either 
by the head of the department or by strict self-ex¬ 
amination. 

Number 1, the Humbler, is handicapped by poor 
habits of speech, an incorrectly placed voice or else an 
inherent nervousness. In other cases bad delivery is 
caused by lack of consideration in a man who is more 
interested in excreting words than in conveying in¬ 
formation, When he turns to the screen and talks at 
the chart be is paying more attention to his own 
adhievuments than to the audience. This is particu^ 
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larly disastrous if he wanders away from the micro¬ 
phone. 

Number 2, the Slide Crowder, wishes to show just 
as much of his data as possible and thus demonstrate 
his industry. He prepares many slides from type¬ 
written sheets, because this is the easiest method. He 
ignores the fact that the typewriter has the worst pos¬ 
sible type for display at a distance. Has any tme ever 
seen such type used on advertising bill-boards T If he 
would only have his slides drawn with India ink the 
very labor involved w’ould cause him to limit his ma¬ 
terial to the essentials, and these would be legible. It , 
is a simple matter to calculate for a ten-minute paper 
just how many seconds each slide will be exposed on 
the screen and how much can be read and understood 
while thus exposed. Every non essential word or fig¬ 
ure distracts the eye from the small fraction that is 
essential. A good slide needs no pointer or verbal 
explanation. 

The ideal method of competing with a slide is to 
employ one of the modern flashlights with a bright 
arrow that dances all over the screen and ceiling. 
There is nothing in black and white that has a chance 
of holding the eye when a bright arrow swoops and 
darts like a hornet. 

Number 3, the Time Ignorer, who exceeds the limit 
set by the program is purely selfish or else overim- 
pressed with the idea that his paper is much more im¬ 
portant than the program committee had imagined. 
He may have planned deliberately to go overtime but 
more probably did not take the trouble to rehearse his 
paper with a watch. If he did use a watch he forgot 
that it always takes several minutes longer to deliver 
a paper from a platform than to read it in an empty 
room. 

Number 4, the Sloppy Arranger, .selects the method 
of presentation bt^st calculated to confuse the audi¬ 
ence. He may have in the back of his head the idea 
that he can lead up to a climax and hold the audience 
in breathless suspense until in the very last sentence 
he can prove that the venous blood of the wimpus 
contains only 3 milligrams of gadgetyl chloride instead 
of 4 milligrams. Would it not be kinder to the audi¬ 
ence if he followed newspaper technic and gave in a 
headline, early in the talk, some idea as to what and 
wherefore? 

Number 5, the Lean Producer, is only relatively 
lean. If he has one fact to exhibit and docs it mod¬ 
estly ho has made a contribution. If he does not 
recognize his paucity of material he does more harm 
than good. The real audience enemy is the man whose 
paper consists of trivia, errata, omissia, ot cetera j 
mostly et cetera. 

Number 6, the Grasping Discusser, can spoil almost 
any meeting. If he has been invited to open the dis¬ 


cussion he has probably prepared a nice little paper 
of his own with scant reference to the paper of the 
evening. There is another type of discussor who hap- 
ptms to have in his pocket some lantern slides that he 
would just like to show for two minutes. 

In the face of all these enemies the audience itself 
can do but little. The chairman, however, eon do a 
great deal. Perhaps instead of chairman he should 
have the title of **Sole Protector of the Audience.” 
If he ha.s established a reputation for keeping people 
within their time limits they will take the trouble to 
arrange their material and lantern slides and bring 
out their main points in a decent manner. The faults 
of poor delivery, poor slides and poor material arc the 
responsibility of the head of the department. He 
should guard the reputation of his institution. Un¬ 
fortunately, some heads of departments exhibit in 
their own deliveries many of the faults enumerated. 

The time to start training is when a man is young. 
In one medical school this has been tried successfully 
with the fourth-year students taking their clerkship 
in the medical dispensary. Every Saturday morning 
a group of clinical clerks have gathered to hear four 
fifteen-minute papers delivered by members of their 
class. The students have been warned that the papers 
are limited strictly to fifteen minutes and that in re¬ 
hearsal they must not take more than twelve minutes. 
They are advised to talk to the men in the back of the 
room, since these are the most difficult to keep inter¬ 
ested. They are taught that timi; spent in listening 
to a dull lecture, poorly delivered, is not wasted if they 
study the faults of the speaker and consider the meth¬ 
ods by which they may be avoided. In a few sessions 
they dtrvelop a technic of delivery that is much better 
than the average found at scientific meetings. This 
allows the speakers and the audience to forget the 
delivery and concentrate on the subject-matter. 

The man who goes overtime, uses crowded slides 
and mumbles his words is seldom more than 60 per 
cent, audience enemy. If his paper comes in the 
middle of the session it does not affect the first half 
of the program, even though he talks far beyond his 
limit. If his slides are crowded, half of the material 
can be read by the front half of the room. The same 
front half can usually hear him, even thought he mum¬ 
bles his words. Ho would not dream of saying, ‘*The 
public b<i damned.” He just damns the rear half. 

Euoicnb F. DuBois 

Dkpaetment of Physiology, 

OoRimLL Univebbity Medtcal Oollbqb, 

New Toek 

ON A SYSTEM OF FILING KEPRINTS 

The system of Professor McClung^ for filing re¬ 
prints seems to us rather interesting. We ^ould like 

ih, S. McClung, SOIKKOB, 96: 122-128. 
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to suggest another one that is in use in the Division 
of Agronomy and Genetics at the University of Min¬ 
nesota. This system originated with Professor li. K. 
Hayes. We found it extremely useful for our own 
work and for graduate students while teaching at the 
university during the fall quarter of 1941. 

The system in use at Minnesota is very simple. Re¬ 
prints are filed in reprint boxes that are large enough 
to take typed or miinoographed reports (8J"xll"). 
Each reprint is numbered (in consecutive order) and 
there is an index ciird for the subject-matter and also 
one for the author. These index cards are filed, one 
set for authors and another for subject-matter. As 
new reprints arc received they arc numbered and cross 
indexed on staridurd 3x5 library cards. Reprints 
are then filed in the boxes which are arranged on the 
shelves in numerical order. Since each box is full 
there is no trouble with reprints becoming doubled up 
as they do in partially filled boxes. There is never 
any problem of where to file reprints, and it is always 
easy to locate any reprint by subject or author. 

We found this system much more practical than the 
system generally used where the reprints are filed 
alphabetically according to authors. Where graduate 
students are using the reprints it is important to have 
them well indexed both by subject and author. 

Single unbound copies of several biological journals 
are also filed like rei>rints. Although there is a greater 
chance of losing some number of a journal the fact 
that the single issues are filed makes them available 
to a greoter number of students at any one time. Any 
possible loss of single numbers is more than offset by 
the greater good derived by more students using the 
journals. Both reprints and single copies of the jour¬ 
nals are signed out by students using them. 

This way of handling reprints and journals seems 
to us very simple and practical. The important thing 
is that it works, and the reprints and journals are used 
extensively by the graduate students in the Division 
of Agronomy and Genetics. 

W. Ralph Singleton 

CoNNKCTiCTn* Agbjcultural Experiment 
Station, 

New Haven 

THE STATUS OF EXPERIMENTAL PSY¬ 
CHOLOGY AT THE UNIVERSITY 
OP MISSOURI 

In a recent report on ''The Status of Experimental 
Psychology among the Laboratory Sciences/'^ the Uni¬ 
versity of Missouri was included in a list of institu¬ 
tions which require laboratory science for the A.B. 
degree in the college of Arts and Science, but whicli 
do not accept experimental psychology in fulfilment 
of this requirement In 1937, when the data for this 

A J. E, Winter, SCIXNOE, 95; 9e^r, 1942. 


report were obtained, this was true. In the academic 
year 1939-40, however, the Depnrtment of Psychology 
at the University of Missouri instituted a 5-8emester- 
hour beginning course in general experimental psy¬ 
chology, which is now offered in addition to the usual 
3-bour course in general psychology. Students may 
meet the biological science requirement for the A.B. 
degree in the College of Arts and Science by taking 
general botany, general experimental psychology or 
general zoology. 

The catalogue describes the course in general experi¬ 
mental psycliology as dealing with **thc basic facts, 
principles, and methods of psychological science, with 
special reference to the human being,and as consist¬ 
ing of “lectures, classroom demonstrations, and labo¬ 
ratory experiments.” There ■ are three lectures and 
two 2-hour laboratory sessions each week. The course 
is taught from an experimental biological point of 
view with emphasis on experimental procedure and 
scientific attitude. 

The course in general psychology, on the other hand, 
includes no laboratory work and enjphasizes to a lesser 
degree the biological aspects of human behavior. It 
meets no specific requirements for graduation, but it 
may be substituted for general experimental psychol¬ 
ogy as satisfying the prerequisite for more advanced 
courses in the department. 

Frederick A. Courts 

University of Missouri 

A NOTE ON “STOMATES" 

Much as I sympathize with Dr. White^s^ protest 
against such unnecessary words as “stomates,” it is 
only fair to point out that the word is not, as he seems 
to imply, etymologically badly formed. It is not 
comparable to ‘‘eggses.” The Greek word is 
(stoniat); the final consonant was dropped in the 
nominative singular for euphony, but appears in 
other cases, such as the genitive singular (stomatos). 
The Anglicization “stem ate” is correct. Nor is the 
word really unwieldy; “stomates” is just as easy to 
say as “stomas.” 

Many of the more ludicrous efforts of biologists to 
bestow names upon their mental progeny betray the 
results of unfamiliarity with languages. It behooves 
us all the more to invoke some philological accuracy 
in criticizing them. 

H. W. Rickett 

The New York Boi^anical Garden 

CEMENT AS A FIRE EXTINGUISHER 

In the January twenty-third issue of Soienok 
there is a short article on the use of pitch as the best 
incendiary extinguisher, by Dr. R. Sayres, director of 
the U. S. Bureau of Mines. 

1 See SciENOE, 95: 171, February 13, 1942, 
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It would seem to the writer that a good deal of 
caution must bo used in the application of pitch to 
extinguish fire, even though it originates from a mag¬ 
nesium incendiary bomb* It has been the experience 
of the writer with a great variety of small fires in oil, 
metals and other materials, there is nothing so satis¬ 
factory and BO foolproof as Portland cement as it is 
placed on the market. In many cases in the writer’s 
experience it has been highly successful in extinguish¬ 
ing fires where water, carbon tetrachloride, foam and 
similar substances have been unsuccessful. This very 


No. 

common material so easily available and so safe to 
use should be placed at points where there is danger 
from fires either from incendiary bombs or from 
normal causes. 

In our own laboratory, we provide such material 
easily available in kegs and find it far more success¬ 
ful than the usual fire extingoishetfi. Furthermore, 
it gives ofi[ no injurious gases and is in itself not 
combustible, as in the case of pitch. 

Rot Cboss 

Kansas City Testing Laboratory 
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CELESTIAL MECHANICS 

The Analytical Foundations of Celestial Mechanics, 

By Aurel Wintnek. xii + 448 pages. Princeton 

University Press. 1941. 

Thk uuUior states explicitly in the preface that the 
title of this volume is meant to imply that the general 
topological methods initiated by Poincare are not dis¬ 
cussed. For instance, virtually nothing is said of sur¬ 
faces of section. Neverthcles.s, the author does find 
occasion to state (without proof) both the recurrence 
theorem of Poincare and the ergodic theorem of Birk- 
hoff, though not the mean ergodic theorem first proved 
by von Neumann. Also there are some well-chosen 
omissions from the purely analytical aspects of the 
subject: for example, the proofs of Bruns and Poin¬ 
care on the non-existence of integrals of certain types 
in the problem of three bodies. By making omissions 
of this kind the author has succeeded in isolating a 
well-rounded portion of celestial mechanics to which 
he has given an exceptionally thorough and scholarly 
treatment. 

The first chapter opens with an explanation of the 
matrix and vector notation, which is used to advantage 
in many parts of the book for the sake of brevity, but 
which does not, in the opinion of the reviewer, add to 
the clarity of the exposition save in very exceptional 
cases; say, in the treatment of characteristic expo¬ 
nents in the following chapter. The first chapter, 
without actually mentioning the differential equations 
of Lagrange or Hamilton, introduces the idea of a 
^^Lagraugian derivative” and gives an account of va¬ 
rious mathematical formalities connected with the un¬ 
derlying group of canonical transformations. Certain 
special transformations are also treated: namely, rota¬ 
tions and the conformal transformations used later in 
connection with systems of two degrees of freedom. 

In the second chapter arc introduced the (conserva¬ 
tive holonomic) dynamical equations with their Jacobi 
differential equations of variation, It is incidentally 
proved in this chapter (from the transversolity condi- 
Uems of the calculus of variatioxifi) that in a family of 


periodic solutions, in which the period is a function 
of class 0^ of the parameters, the period must be a 
single valued function of the energy alone. This in¬ 
teresting result, though well known and discovered in¬ 
dependently by a number of mathematicians, has not 
previously (to the reviewer's knowledge) been pub¬ 
lished in any general treatise on dynamics. It is also 
^ in this chapter that mention is made of the exgodlc 
theorem and that stability and characteristic expo¬ 
nents are discussed. 

In the third chapter use is made for the first time 
of the hypothesis that the Lograngian function is a 
quadratic polynomial in the velocities and that the 
purely quadratic part is positive definite. Various 
results are proved on the assumption that the coeffi¬ 
cients of this polynomial are homogeneous of various 
degrees in the coordinates of the configuration space. 
Here also is presented the principle of least action and 
the closely related question of iso-energetio transfor¬ 
mation. Systems with one and two degrees of free¬ 
dom and systems with radial symmetry are considered 
in some detail. 

In the fourth chapter we have a very extensive 
treatment of the problem of two bodies. Just because 
the derivation of the equations of planetary orbits 
from Newton’s law of gravitation is a standard topic 
in elementary mechanics, we sometimes forget that the 
derivation of the coordinates as explicit functions of 
the time is by no means easy and indeed has been the 
subject of numerous classical investigations, leading, 
for instance, to the discovery of Bessel functions. 
Here the expansions connected with Kepler’s equation 
are given an elaborate treatment. The problem is obo 
considered with respect to a coordinate system rota¬ 
ting with uniform angular velocity about the center of 
gravity. This is a necessary preliminary to the syste¬ 
matic study of the restricted problem of three bodies. 

The fifth chapter is largely an exposition of Sundr 
man’s work on the problem of « bodies (with apeeial 
emphasis on the case nsS), There is, of coiirs0, mudi 
about the Sirndhpon theory whndi b Intifitividy 
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Thiu, in a motion in whi<^ r of tha n 1>odiafi collide at 
IkO, one would expect the motion of the r colliding 
bodies to be relatively only slightly affected for numer¬ 
ically small values of t by the n - r bodies which do not 
partake in the collision. Thus, for exam pie, the 
theory of binary collisions is closely dominattnl by the 
theory of straight line motion of only two bodies, and 
Sundman’e famous regularization of a binary collision 
is almost obvious. Even when the rigorous prooi^s are 
complicated (involving such things as Tauberian con¬ 
ditions), the theory is usually well motivated. A fun¬ 
damental and deep result in this connection is to the 
eifect that when all n bodies collide, the configuration 
ultimately becomes very close to a “central configura¬ 
tion.” Hence a necessary preliminary for further 
progress (of certain kinds) in the n body problem is 
a detailed study of the central configurations and the 
closely related homographic solutions. Such a study 
is here given. 

Also given in this chapter is a new explicit reduc¬ 
tion of the problem of three bodies to a system of 
order 8, using the integrals of linear and angular 
momentum; or to a system of order 6, with use of the 
energy integral and elimination of the time. The co¬ 
ordinates used in the system of order 8 arc, roughly 
speaking, the three mutual distances and the angle be¬ 
tween the invariable plane and the plane of the three 
bodies. If there is no invariable plane, the motion 
takes place in a plane anyway, and it is this plane 
which is used instead of the invariable plane. 

The last chapter is devoted to the restricted problem 
of three bodies with special reference to the limiting 
case considered by Hill in connection with the motion 
of the moon. Hill was able to compute numerically to 
a high degree of accuracy the coordinates of a one 
parameter family of periodic motions as functions of 
the time and period. The exact solution of this prob¬ 
lem involves the solution of an infinite system of non¬ 
linear equations, the appropriate existence theorems 
of which were first proved by Wintner some fifty 
years after the completion of Hill’s calculations. This 
is probably the most important original contribution 
of the author, which is now published in a general 
treatise for the first time together with an account of 
Hill's original computations. 

Other topics discussed in chapter VI are: regulari¬ 
zation, the location and character of Ibe critical points 
of the potential functions + y*) + (1 - >*)[(*-1*)“ 

+ y*]-* + [(* - n + D* + »«]-♦ and + («* + y')-‘, and 

a 

the non-planar restricted problem of three bodies. 
The book (doses with a few general remarks about the 
divergent series of dynamics, 

Daitib^ C. L®wi8, Jr. 

' 0)r:'#!SW MAMPMsau 


PHYSICS 

Physics. By W. F. G, Swank, D.So., director of the 
Bartol Research Foimdation, the Franklin Institute 
of Pennsylvania; with the assistance of Ira M. 
Freeman, Ph.D., associate professor of physics, 
Central College, Chicago. New York: John Wiley 
and Sons, Ine. 

This book is one of a series under the general title 
of The Sciences, which in the words of the general 
editor, Professor Gerald Wendt, Ph.I)., provides “a 
brief but significant survey of the fundamental sci¬ 
ences, an elementary but sound foundation for the 
further study, but above all a key to tbe understand¬ 
ing of our environment and of the possibilities inher¬ 
ent in science.” The editor's choice of un author of 
the book on physics was a very happy one. Dr. 
Swann is eminently qualified for the task. His occu¬ 
pation as a director of research has freed him from 
the habit-forming routine of the classroom, an<l he 
has been able to write a book which is easy to read, 
full of information and devoid of pedantry. He ven¬ 
tures “to utter the heresy that the ideas are more im¬ 
portant than the facts/^ and in his presentation of the 
subject he emphasizes the ideas. Ho gives no irrele¬ 
vant facts and avoids mathematical formulas and 
argument. 

After a brief introduction on the scope and purpose 
of physics, the book takes up the subject of Dynamics, 
treated by “a general discussion in which the methods 
of thought employed in this science are established,” 
in which besides the conventional subjects of force 
and mochanical energy, we find a section on vibrations, 
an account of the relations of heat and energy and a 
sketch of the kinetic theory of matter and of thermo¬ 
dynamics. Then follow chapters on the main divisions 
of physics, presenting mechanics and heat again and 
going on in the usual order to the end. It may bo 
noted as unusual in such presentations that we find 
an aeeouni of the development of the tempered scale 
of the piano, and a long—in proportion—description 
of lens optics. The story closes abruptly with elec¬ 
tromagnetic induction. The concepts of the electron 
and the proton are used in the discussion of electro¬ 
statics and of electrodynamics as well, and it is hard 
to see why such important parts of physics as the 
electric discharge in rarefied gases and radioactivity 
have been omitted. I hope that the author is holding 
them bac^ to serve as the introduction to another book 
in which he will present the new philosophy of physics 
wliich has grown up in recent years, in which “the 
revolutionary nature of the ideas involved is so great 
that out grandfathers would have required a lifetime 
to become accustomed to the implications of even a 
part of tbem*^’ Dr. Swann would do this work admir- 
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ably and when the book comes out he could appropri¬ 
ately name it “Metaphysics.” ji Maoie 

Peinceton, N. J. 

ANHYDROUS ALUMINUM CHLORIDE 

Anhydrous Aluminum Chloride in Organic Chemistry, 
By Chari.es Allen Thomas. In collaboration with 
Mary Baluk Mushier, Herbert E. Morris and Ross 
W. Mushier. American Chemical Society Mono¬ 
graph Series, No. 87. xiii + 972 pp. New York: 
Reinhold Publishing Corporation. 1941. $15.00. 
At lust there is available a real encyclopedia of the 
manifold uses of anhydrous aluminum chloride in 
organic chemistry. Excellent monographs and review 
articles by Calloway, Groggins, Kranzlein, Montagne, 
Nenitxe.seu and others, have appeared within recent 
years, and have been most helpful, but nothing which 
has attempted to cover the field with the comprehen¬ 
siveness and thoroughness of the present volume. Its 
author and his collttborators have rendered to all 
organic chemists a service which is sure to receive 
their grateful appreciation and sincere commendation. 
As the most complete and up-to-date handbook of the 
subject, it should be in the chemical library of every 
educational and research institution concerned with 
the field of organic chemistry, as well as of those cor¬ 
porations whose industries depend in any way upon 
the use of anhydrous aluminum chloride. 

When ‘‘anhydrous aluminum chloride” is mentioned 
to an organic chemist, there rise instinctively and im¬ 
mediately before him the well-known and ubiquitous 
“Friedel-Crafts Reactions,” and 878 pages of the vol¬ 
ume are devoted to syntheses based upon such reac¬ 
tions. It is entirely fitting, therefore, that a portrait 
of Charles Pried el appears as the frontispiece, and 
one of James Mason Crafts upon page 76, and that 
a brief historical sketch (7 pp.) of these two distin¬ 
guished chemists follows an excellent summarized and 
generalized introduction. 


In addition to the pages occupied as noted aboTCi 
separate chapters are devoted to the Physical Proper¬ 
ties of aluminum chloride (45 pp>); the Mechanuun 
of the Reactions Catalyzed by it (20 pp.); Addition 
Reactions (140 pp.) J Aldehyde Syntheses; Aromatic 
Halogeuation; Dehydrating Condensations (32 pp.); 
Dehydrogenation Condensations and Reduction Phe¬ 
nomena (20 pp.); Miscellaneous Condensations (20 
pp.); Aromatic Rearrangements and Migrations (24 
pp.); Effect of Aluminum Chloride on Aromatic 
Compounds (22 pp.); Aluminium Chloride in Ali¬ 
phatic Chemistry (60 pp.); Polymerization (26 pp.); 
Aluminuiri Chloride in the Petroleum Industry (23 
pp.); Preparation, Manufacture and Purification of 
Aluminum Chloride (24 pp.); and Notes on the Appli¬ 
cation of Aluminum Chloride (storage, transporta¬ 
tion, particle size, etc.). In addition to complete 
author and subject indexes, there is an index of some 
1,400 U. S. and foreign patents. References to the 
original literature appear throughout the text, the 
total number of such citations amounting to several 
thousand. 

Paper, binding and presswork are up to the usual 
high standards of the publishers. 

The two main purposes of the American Chemical 
Society Monograph Series are stated to be: (1) to 
present the knowledge available upon the chosen topic 
in a form intelligible to those whose activities may 
be along a wholly different line, to the end that other 
chemists may realize how closely their own investiga¬ 
tions may be connected with other work which on the 
surface appears far afield; and (2) to promote re¬ 
search in the branch of science covered, by furnishing 
a well-digested survey of the progress already made, 
and by pointing out directions in which investigation 
needs to be extended. Both of these purposes are 
well served in this latest addition to the series. 

Marston T. Boobbt 

Columbia Univirsitt 


SCIENCE TWENTY-FIVE YEARS AGO 

BOTANY AS A NATIONAL ASSET* 


In connection with the organization of the National 
Research Council, I feel that American botany is 
offered a great opportunity of which we should take 
advantage. As a member of the council I wish to 
acquaint you with its purpose, so far as botany is 
concerned. Since the organization of the council was 
stimulated by the desire to develop a program of 

i Concluding part of the presidential address before the 
Botanical Society of America, given in New York in De¬ 
cember, 1916, and printed in the issue of Scikncb for 
March 9, 1917. 


national preparedness, the natural first impression 
would be that, so far as botany is concerned, it is 
merely the problem of more efficient food production 
and distribution. This would stamp the enterprise 
at once as a problem of practical agriculture, in con¬ 
nection with which botanical investigators who are 
dealing with the fundamental problems of plants 
would have little or no part. Nothing is further from 
the intention of the council. The choii^man has re¬ 
cently outlined the work of the council briefly as 
follows: 
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1. To prepare a national census of research, showing 
what laboratories and investigators are available. 

2. To encourage the cooperation of educational and re¬ 
search institutions in working out problems of pure science 
and industry. 

3. To promote research in various branches of science in 
cooperation with leading national (wnontiflc societies. 

4. To encourage scientific research in educational insti¬ 
tutions. It is proposed, for instance, that in each ad¬ 
vanced educational institution there be a committee on 
research to promote original investigations on the part 
of the faculty and graduate students. 

5. To estnldish research fellowships in educational in¬ 
stitutions, thus affording qualified workers an opportunity 
to devote themselves entirely to research work. 

0. To secure wherever possible endowments for research 
purposes. 

It is evident that so far from being primarily work 
in the practical application of what we know already, 
the enterprise is intended to be primarily a stimulus 
to fundamental research in every direction. It is not 
practical application that is to be stimulated chiefly, 
but ejcploration, which may or may not result in prac¬ 
tical application. It is felt, for example, that the 
more we know about the structures and activities 
of plants, the better equipped we shall be to Imndle 
plants intelligently. Our botanical program, there¬ 
fore, is simply to extend the boundaries of our knowl¬ 
edge of plants as far ns possible. In pursuance of 
this program, at least two things are felt to be 
necessary. 

In the first place, there must be developed some 
scheme of cooperation among our botanical estab¬ 
lishments; and notably between the research establish¬ 
ments and the so-colled practical establishJuents. For 
exauiple, we recognize in general three great botanical 
agencies at work to-day, working independently, and 


in tod great ignorance of each other's results. These 
agencies are the Department of Agriculture, the agri¬ 
cultural colleges and experiment stations, and the 
universities. All these agencies are investigating 
plants from various points of view, but they are not 
as mutually helpful or even as mutually stimulating 
as they should be in the interest of progress. I have 
met many cases of men intellectually equipped to 
Work, but with no adequate material or equipment; 
and also even inore cases of fine equipment and abun¬ 
dant material, and no man trained to use them effec¬ 
tively. In other words, the distribution of men and 
eejuipment is not as effective as it should be. 

In the second place, there must be developed some 
plan of supporting research wherever there is a com¬ 
petent investigator. The movement to establisli re¬ 
search fellowships has begun already, and as the value 
of research becomes b<*tier understood, tliere is no 
reason to doubt that every botanical explorer will 
have the opportunity to explore. There is at present 
a tr<;mendou8 amount of waste in the investigators 
produced by the universities. Every year scores of 
young investigators, well equipped to continue ex¬ 
ploration, are automatically side-tracked by a degree, 
and forced into positions where investigation is killed, 
or at least becomes anemic. The council proposes to 
conserve some of this investigative ability, and to give 
it a chance to express itself. In short, the opportu¬ 
nity now presented to us is to increase the oppor¬ 
tunities for botanical research to such an extent by 
cooperation and conservation of investigative ability 
that the progress of botany should take on a greatly 
increased momentum. And all this can be done if ut 
this psychological moment we ns botanists can make 
it clear that a fundamental knowledge of plants is a 
grwit national asset. 

The Late John M. Coulter 


REPORTS 


THE AUSTRALIAN NATIONAL RESEARCH 
COUNCIL 

In October, 1940, the Australian National Research 
Council according to the Australian Journal of Sci¬ 
ence submitted proposals to the Prime Minister 
at his request, for a Scientific Advisory Committee 
on the lines of the Hankey Committee in Britain and 
the President's Scientific Advisory Comniittoe in the 
United States of America. These proposals proved 
to be unacceptable, but an alternative arrangement 
was ajiproved whereby the A.N.R.C, was to maintain 
close contact witii the executive of the Council for 
Sdentifle and Industrial Research through a special 
representative. This arrangement was to *be reviewed 
after twelve months. 


As a result of the past year's experience the execu¬ 
tive committee has made a request to the Common¬ 
wealth Government that it should authorize two men, 
selected for their knowledge of industry and science, 
to spend about three months examining the situation 
I>y consultation with leaders in industrial and other 
war activities. These two men would submit to the 
Prime Minister proposals for increasing the effective 
use of the country's scientific resources. 

This proposal was first discussed fully with the 
Council for Scientific and Industrial Research, which 
has ^greed to support the A.N.R.C. in this proposal. 
The following is a brief review of some of the 
activities of the executive committee during the past 
twelve tuonths. 
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Contact has been established between the Australian 
IfationaJ Research Council and the following: 

(i) Tho Executive of the Council for Scientific and 

Industrial Bosearch. 

(ii) The Adjutant General. 

(iii) The Director General and Secretary of the Min¬ 

istry of Munitions. 

(iv) Tho Director General and Secretary of the De¬ 

partment of Supply and Development. 

(v) The Chief Draughtsman, Maribyrnong. 

(vi) The Controller of Materials, Ministry of Muni¬ 

tions. 

(vii) The AssisUint Controller of Industrial Chemicals, 
(viii) The Chairman, Medical Equipment Control Com¬ 
mittee. 

(ix) The Department of Information. 

(x) The N.S.W. Contracts Board. 

(xi) Tho Army Medical Services. 

The result of those contacts is that several scientific 
problems arising oni of the nation’s war effort have 
been dealt with by scientists in universities and else¬ 
where. The following are examples of this: 

(а) A committee of chemists has, in cooperation 
with the A 8.sistant-Controller of Industrial Chemicals, 
Ministry of Munitions, prepared a list of chemicals 
needed in Australia for industrial and analytical work 
and not manufactured here. The committee has 
initiated research work on some of these chemicals. 

(б) The A.N.R.C. has initiated work on the prepa¬ 
ration of fire-foam stabilizers (formerly imported) 
from peanut shells in Australia. This manufacture is 
about to be^in on a scale large enough to supply all 
Australian requirements and, if required, to export 
abroad. 

(<;) The A.N.R.C. has initiated research work on 
the production of sensitizers, essential for engineering 
drawings, from chemicals available in Australia. In 
Maribyrnong alone over 2 million square feet per 
annum of this paper are used in munition manufac¬ 
ture, and it is all imported. Research to produce 
sensitizer has so far been successful, and at present 
tho A.N.R.C., with the cooperation of the Ministry 
of Munitions, is about to conduct tests which will de- 


iemine whether an Australian-made sensitizer can re¬ 
place the imported material in munitions work. 

(d) The Drug Sub-committee of the Association of 
Scientific Workers is afl&liated to the Australian Na¬ 
tional Research Council and conducts its negotiations 
with the Medical Equipment Control Committee 
largely through the Australian National Research 
Council’s representative. With the help of these 
negotiations several pieces of work of national impor¬ 
tance have been done by the sub-committoe. 

(e) A Bub-committee of the A.N.R.C. in collabora¬ 
tion with the Medical Equipment Control Committee 
has been examining the situation regarding the sup¬ 
plies of essential veterinary drugs. 

(/) A sub-oommittce of the A.N.R.C, investigated 
the possibility of local agar manufacture, with the 
cooperation of C.S.T.R., and made recommendations 
concerning tho importation of agar supplies for essen¬ 
tial pathological and scientific work. 

(flp) A liaison officer has been appointed between 
Eastern Command and the Australian National Re¬ 
search Council to assist in the solution of scientific 
problems arising in the Army. The liaison officer, 
Major Pulling, is attached to the General Staff of 
Eastern Command. 

(h) The A.N.R.C., with the agreement of the execu¬ 
tive of C.S.I.R. and the vice-chancellors of Aiistralian 
universities, will examine and comment upon the an¬ 
nual reports of the expenditure of the Commonwealth 
Research Grant to universities, and will publish sum¬ 
maries of the reports. 

(i) Through its contact with the N.S.W. Contracts 
Board, the A.N.R.C. has been asked to give advice on 
technical difficulties in the fulfilment of war contracts. 

(j) The A.N.R.C. has pressed for the appointment 
of entomologists to the A.I.F. 

{k) The A.N.R.C. called a conference of represen¬ 
tatives from the Australian universities and from 
C.S.I.R. to discuss the need for training workers in 
agricultural economics, in view of the need for collect¬ 
ing information before agricultural policy is deter¬ 
mined. 


SPECIAL ARTICLES 


EQUILIBRIA-IN AN ANTIGEN-ANTIBOpY 
REACTION I 

According to a theory of immune precipitation 
developed elsewhere,^ an equilibrium constant fo* the 
initial reactions between antigen (G) and antibody 

(A) T 

G + xA = G Ax \ 

may be written 

__ [Batiafled valenceB] __ \ 

[free valences of G] [yaleuoesof free A] ^ 

1 A. D. Hershey, /owr. Ifimitiwrf., 42 : 455, X941. ) 


- _—liters 
Go(g-x)Ca 

where “valence’' is defined by the identity, is tho 
initial concentration of G, C is the equilibrium concen¬ 
tration of A, g is the maximal valence of G, and a is 
tlie maximal valence of A. This formulation requires 
three assumptions: that the initial reactions are bl* 
molecular, that the strength of the foimes binding a 

* The constant k. (x lOOO/Kt) employed to (1) itferfi 
to the ffittiociatiou ox the ootaplea, a^d ip ^ 
votome'lo^'inL, 
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Bpeeifled A molBcttle to Q are not moditied by the 
presence of other tK>und A molecules^ and that the 
forces binding different A molecules are the same, 
l^he second assumption diiferentiates this equilibriam 
from that between H*, HCOj,", and CO 3 -*, and the 
third distinguishes it from adsorption on heterogene¬ 
ous surfaces. 

It was shown further^ that precipitation occasions 
a minimal disturbance of the initial equilibrium when 
X = g-x = g/2, 80 that, approximately, 

after precipitation at this optimal ratio. 

Ky does not refer to concentrations in the ordinary 
sense, but moasurcs directly the strength of the valence 
forces, in terms pemitting comparisons between dif¬ 
ferent systems. This constant, if validly determined, 
is therefore of considerable immunologic signiilctincc. 

It is the object of the present paper, however, to 
obtain the usual 

which has a different utility. 

From data of Heidelberger and Kendall cited in 
reference 1, table 2, we estimatfMi that the reaction 
of ovalbumin in rabbit fuitiscrum S.STll could be 
described by the parameters a « 2, = 5, Kv ~ 2.9 x 10®. 

That is, at the point x = 2.5, (7 = 1.7 x l(h® mols per 1. 
We wish now to characterise, by means of Ke, the 
initial bimolecular reactions possible to this system 
(Table 1). 


TABLE 1 

KQUiLiamcH Constants anu Kuek Enkuot Data for an 

OVALBUUIN-ANTIOVALIltlMIN UkACTION {DaTA OF 
HBtOaSinGItOHH AND KkNDALL*) 


Keactlon 

Kv* 

Ko 

-AF^-RTlnKc 

|0 + A»|gAi .. 

xlO» 

2.9 

xlO® 

cal 

70001 

a + A « GA .... 

II 

20 

12 

8300 

OA +A-OAa ... 

u 

7800 

GAi +, A * GAt ... 

II 

6.8 

7400 

GA* + A M GA# ... 

14 

2.9 

7000 

GAi + A ■ QAa ... 

II 

1.2 

6600 


Btaadard state: Aqueous solutioiM of tbe order 10^ M lu 
seram dlhited 1; 0 wfth 0.16 M NaCI. 

Temperature: 0 C. 

M.^^d«lb6rger and F. E. KendaU. ^/oar. Exp, Med., 02: 

* l^e constancy of Kv for tbe sucoeaslTe reactions }s In 

S art an assumption (see A. D. Hersbey. Jour. /mmuno(.> 
941. M wbl^ me validity of the eomputad Ka's depends. 

T KT In K,. i.«.. the decrease of free energy assodated wltii 
formation of tbe G-A bond. The rematmng values have the 
usual slgaifleanee. 


It 18 evident from tbe asBomptions made above that, 
for the mean value x = 2.6, the mol fractions of the 
vonoua QAx’fi partidpating in the initial equilibrium 
be obtained from the successive terms of tbe 
(p + f)** where i» = 6, |m=t2.6, ^*0.6 and 
Aeeoci^bglyi 


mol fraction Q = 0.03125 

“ GA =0.16025 

'' GAa = 0.31260 

GA, = 0.31250 
'' '' GA* = 0.15626 

" GA„ = 0.03125 

from which since [A] = 1.7 x 10**®, the values of for 
the successive reactions may be obUiined by [2]. 

This method is alternative to another, which is less 
obvious but considerably more convenient when g and 
n are large. Thus for the single reactions 

GAi^i + A = GA X 
^^"(g-x + l) [GA..,J2[A] 

“ 2 (g-x + l) 

The Kc^s computed by [3] are identical with those 
given by [2]. 

In Table 1 these values are listed for the successive 
reactions, together with AF®=“RT In K referred 
to the arbitrary standard state represented by dilute 
solutions of the reactants in serum diluted with 0.15 
M NaCl. 

The striking feature of the ovalbumin-antiovolbumin 
reaction is the very large value of the equilibrium con¬ 
stants, which could scarcely be determined at all 
except for the large molecular size of antibody. This 
is, however, Lu keeping with the well-known ‘^irreversi¬ 
ble” character of the A-G reaction. 

It should be noted that the equilibrium constants 
of the successive reactions decrease very markedly as 
X increases, which accounts for the partial recovery 
of antibody by dissociation from precipitates formed 
in the region of A excess^ ®-* and failure in other 
regions.^'* ® This result, as here interpreted, does not 
imply “a graduated variability in the firmness of 
union”* of successive A molecules, a conception rather 
generally accepted at present.® - On the other hand, 
this possibility can not be excluded by ignoring it, os 
is done by the assumptions made in the present theory. 
Experimentnlly, one observes only a minor variation 
of Ky computed for different points in the reaction 
range, and this has been attributed to the secondary 
effects of precipitation.! The significant fact is that 
the results achieved appear to justify the simpler as¬ 
sumptions. It remains to be seen within what quanti¬ 
tative limits this is true. 


»F, M. Huntoon, Jour. Immunoh, 6; 1J7, 1921. 

3 M. Heidelberger and B. A. Kabat, Jour. Exp. Med., 
67; 181, 1938, 

* A. D. Hershey, G. Kalmanson and J. Bronfenbrenner. 
Unpunished. 

® F. B* DeKruif and J. H. Northrop, Jour. Oen, Physiol., ^ 
5: 13\ 1922-28. 

f a. Marrack, * ‘ The Chemistry of Antigens and Antl- 
* * Great Britain Medical Besearch (^unoil, Special 
Series No. 230, 1938. 

1 Ch XAu and H. Wu, Chinese Jour, Physiol., 16: 97, 

, 
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The question of the reversal by dissociation of the 
biologic effccU of immune reactions may be somewhat 
clarified in view of the variations of for the suc¬ 
cessive reactions. Thus, other parameters being the 
same, a system in which the “neutralization’^ of a 
molecule of antigen brought about by reaction with 
considerably less than g molecules of A might appear 
irreversible, whereas in a system in which neutraliza¬ 
tion requires many molecules of A, reactivation 

should be readily demonstrable. In practice, success 
depends on wdicther the necessary degree of dilution, 
and the necessary lapse of time, are experimentally 
feasible. 

The free energy data offered arc, of course, subject 
to those errors,^ of unknown magnitude at present, 
affecting the measurement of Ky. The values appear 
to be reasonable. In fact, Boyd et al.^ recently as¬ 
sumed that AF“=^-10* cal. for a similar reaction 
“which goes very nearly to completion but may be 
reversed experimentally.^^ 

We are now studying the phage-antix)hage equi¬ 
librium,which is in some respects more amenable to 
measurement, with the expectation of obtaining a 
more complete thermodynamic descrix)tion of this 
typical immune reaction. 

A. D. Hershev 

WASrilNGTON IjNIVKaSlTV 

School or Medicine, 

8t. Lours 

EFFECT OF INSULIN ON PYRUVIC ACID 
FORMATION IN DEPANCREATIZED 
DOGS‘ 

Previous work on man has revealed an increase in 
pyruvic acid in the blood following the ingestion of 
glucose.^ In diabetic subjects no increase in blood 
pyruvic acid occurred under the same conditions. 
The administration of insulin together with glucose to 
these patients resulted in an increase in blood pyru¬ 
vate.® In order to study the relationship between 
insulin and pyruvic acid formation 27 experiments 
have been performed on 14 depancreatized dogs. 
The animals were maintained with insulin and pan- 
creatin until 72 hours before each observation. The 
method for estimating pyruvic acid was modified to 
eliminate interference by the 2, 4 dinitro-phenylhydra- 
zone of acctoacctic acid.^-^ 

0. Boyd, J. B. Conn, I). 0. Gregg, G. B. Kistia- 
kowsky and R. M. Roberts, Jour, Biol. Chem.f 139: 787, 
1941 

1 Aided by grants from the J olm and Mary R. Markle 
/Foundation and the WilUmns-Waterman Fund of tho Re¬ 
search Corporation. ! 

aB. Bueding, M. H. Btein and H. Wortis, Jour. BioL 
Chem., 140: 607, 1941. 

aE. Bueding, H. Wortis and H. Fein. Unpublished 
observations. 

* D. Klein, J<ntr. Biol. Chew.., 137: 311,1941. 


Experimente on normal animals disclosed a signi¬ 
ficant rise in blood pyruvate over the fasting value 
after the intravenous injection of 2 gm of glucose per 
kg body weight. In depancreatized dogs there was no 
rise in blood pyruvate after a similar injection of 
glucose. When insulin was administered simultane¬ 
ously with the glucose a marked rise in pyruvate 
occurred (see table I representing a typical experi- 

TABLE I 

Bluoii Pyutivic Acid ani> Blood Suoau Aftkh thk Intua- 
vENons Injection ok Gldcosb (2 gm pbu kg) into a 

DHPANCaEATl/iED l>Ofl (BOTH EXPRBIMKNTS WGHK 
PRRPOaMED ON THR SAME ANIMAL) 


No InauHn 40 units InsiillM 



Time 

Blood 
pyruvic 
BCld mu 
I)(*r cent. 

Blood 
AUKftr 
mg jwr 
rent. 

Blood 
pyruvic 
acid mg 
per cent 

Blood 
Hugur 
mg per 
cent 

10 

lU'fore 
min. after 

injoctlon 1.28 
“ 1.23 

380 

775 

3.14 

1.3.'3 

337 

725 

20 

44 41 

“ 1.28 

662 



30 
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ment) reaching its maximum from one to threes hours 
after the injection. If a second injection of glucose 
was made four hours after the administration of 
insulin a second rise in pyruvic acid took place. When 
the blood sugar level was raised to 750 to 950 mg per 
cent, for 3 to 5 hours by a continuous infusion of a 
5 per cent, glucose solution, (300 ml per hour) after 
a preliminary injection of 2 gni glucose per kg, an 
elevation of blood pyruvate occurred despite the ab¬ 
sence of insulin. The blood pyruvate under these con¬ 
ditions reached a constant level within one or two 
hours. The injection of insulin after three hours of 
glucose infusion produced a further rise in blood 
pyruvate. 

In agreement with previous observations® the rate 
of removal of intravenously injected pyruvic acid (1 
g]n per kg as sodium pyruvate) from the blood was 
the same in normal and depancreatized dogs. 

It may be concluded from these experiments that, 
in the depancreatized dog, insulin increases the for¬ 
mation of pyruvic acid after the administration of 
glucose. 

Ernest BuEuiKa 

New York Universitt 
C oLi.EGE OB' Medicine 

Josef F. Fazbnkas 
Herman Herrlioh 
Harold E. Himwioh 

Albany Medical College, 

Union Univebsitt 

B Flock, J, L. Bollraan and F. C. Mann, Jour. JBM* 
Chem., 126: 49, 1938. 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SENSITIVE HUMIDISTAT 

The unreliability and low sensitivity experujncod 
with a commercial hair humidistat led to the develop¬ 
ment of a control operated by the differential in tem¬ 
perature between ether-filled wet and dry bulbs. The 
difference in vapor pressures of ethyl ether contained 
in the bulbs (see diagram) due to the temperature 
difference displaces a mercury column across the 
platinum contacts sealed in the connecting tubing. 

Approximate adjustment for the desired humidity 
range is obtained by varying the amount of mercury 
in the manometer tube by adding or subtracting fi^om 
a reserve supply stored in the bulbs. Final adjust¬ 
ment is made by swinging the instrument almut a 
pivot. The 13 cm distance apart of the manometer 
legs facilitates the changing of the mercury level with 
respei^t to the ui)per platinum contact. With the 
instrument illustrated, a removable paper scale serves 
for approximate testing, but iSnal adjustment must 
be made by trial and error for precise vAlues, since 
the wet-diy bulb differential as well ns the ether vapor 
pressure difference depends to a degree u})oii the 
environmental temperature. 

The large reservoir serves to supply the wick cup 
with distilled water over an extended period of time. 
The constant-level device utilized is indicated in the 
diagram. 

The practical sensitivity of the control depends to 
a large extent upon the rate of change of humidity 
in the environment and air flow over the bulb.s. Sling 
psychrometcr readings indicate, however, that in a 
closed constant-temperature room, control has been 
obtained well within 1 per cent, relative humidity of 
a desired value. In tlie original design, Uio instru¬ 
ment was adjusted so that one end of the mercury 
column moved along only a slight upward incline. 
Such an arrangement gives approximately twice as 
much movement of the mercury column for a given 
pressure differential as the normal arrangement. 
Further increase in sensitivity might be obtained by 
utilizing the principle of the sloping manometer. 

The vertical manometer tube must be suiflciently 
long so that the lowest humidity will not cause dis¬ 
placement of the mercury into the wet bulb and neces¬ 
sitate readjustment. In the instrument illustrated the 
21 cm is sufficient for stability down to approximately 
32 per cent, relative humidity at 25® C. If the instru¬ 
ment is to operate at low humidities, it would be es¬ 
sential to extend the tubes for a distance of about 35 
cm above the level of the top platinum contact. Cal¬ 
culations of the height required are easily made for 
a given set of conditions by reference to data upon 


vapor pressure of ether’ and to psychometric 
tables.® 

No difficulties have been encountered due to the 
inflammable nature of ether. The instrument was 
filled with dry ether after addition of sufficient mer¬ 
cury. The outlet was sealed off after slowly boiling 



Pig. 1 


away the excess ether laidcr reduced pressure, leaving 
only enough ether to slightly less than half fill both 
bulbs, which are about 8 cm long and extend outward 
sloping slightly downward. (Not clearly illustrated 
in the sketch.) The scaling off is carried out with the 
etb/fi* still boiling so that any residual air would be 
insufficient to cause an explosion or to exert a partial 
pressure which would interfere with the operation of 
the instrument. While the relatively nonexplosivo 
chlorofonn might bo utilized, the vapor pressure 
change at room temperature is only about one third 
that of ether. The reduced sensitivity would probably 
not be of importance for many applications but 
would be advantageous in order to reduce the tube 
length required at low humidities. 

1 International Critical Tables. 

217. Dept Affr, Weather Bureau Bui 235. 1937. 
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A sensitive, relay is required, as otherwise the heat¬ 
ing at the mercury-platinum contact is suflttoient to 
cause trouble in the operation of the instrument; how¬ 
ever, either a 2 ma 110 V. AC or a 10 ma 6 V. DC 
relay has been found satisfactory. The relay should 
be normally closed for the instrument as illustrated if 
used in a humidifying system. 

W, 0. Williams 

University or CAtiroHNiA, Davis 

SECTIONING AND STAINING REFRACTORY 
MATERIALS IN PARAFFIN 

Many tissues, as, for example, the lens of the verte¬ 
brate eye, are difficult or impossible to section in 
paraffin with ordinary methods. Such matcrialB may 
be cut in celloidin, but the celloidin method has several 
disadvantages, chief of which are (1) the impractical- 
ity of cutting thin sections and (2) the difficulty of 
keeping serial sections in order. 

None of the steps in the paraffin method to be 
described here are new—in fact, all are to be found 
in the tenth edition of Lee^s “Microtomist^s Vade- 
Mecum”—but they have been combined in an unusual 
way and the roBults obtained have been more than 
satisfactory. 

The steps in the method, as it was finally developed, 
are as follows: 

(1) Fix material in Bouin^s solution; 

(2) Transfer, without washing, to 100 per c^nt 
dioxan and change once during an eight-hour period; 

(3) Transfer to paraffin containing 0.6 per cent 
beeswax and change twice during an eight-hour 
I>eriod; 

(4) Embed in the usual manner and then expose 
tissue by cutting away one side of the block; 

(6) Soak block in water for at least twenty-four 
hours before sectioning; 

(6) Section; 

(7) Place section (or sections) on water on clean 
slide and warm gently; 

(8) Allow to cool and replace water with solution 
No. 1 of Mallory's triple connective tissue stain. Stain 
for five minutes; 

(9) Drain off first stain and replace with Mallory's 

wfiution No. 2. Stain for five minutes; \ 

(10) Drain off second stain and replace with watery 

(11) Drain off water immediately and replace witi 

96 per cent, alcohol; ; 

(12) Drain and repeat with absolute alcohol; ! 

(13) Center section on slide and run over it a feiv 

drops of 0.6 per cent, celloidin (dissolved in equal 
parts of ether and alcohol); ; 

(14) Dry for several hours or overnight; 1 

(15) Clear in xylol; \ 

(16) Mount in balsam or elante. I 


The materials used in testing the method oonsiated 
of the following: frog heads (adult Acris grytlu0 and 
recently metamorphosed Rona pipisns); skin from 
frog {Bona pipiena ); ddn from seven-day old rat; 
grasshopper eggs {Melanoplua differentiali$) am¬ 
phibian eggs in early cleavage stages {friturus sp.); 
compound eyes from grasshopper (Melanoplus dif* 
ferentialia ); compound eyes from beetle {Dytiacua 
sp.); human lens with cataract; and pathological 
human liver tissue. 

All were sectioned at 4 and 6 micra with unbeliev¬ 
able ease except the Dytiscus eyes which could not be 
cut successfully at less than 8 micra. On the other 
hand, frog's skin and frog's head, ineludix^ the lenses 
of the eyes, were sectioned at 2 micra. 

Cellular details were found to be even better than 
those obtained with ordinary paraffin methods. Such 
structures as intercellular bridges, rods and cones of 
the retina, the cytoplasm of the cells in the lacunae of 
cartilage, ciliated epithelium of the oral cavity, muscle 
striations and the cells surrounding the lens in the 
sections oFthe frog's head were in excellent cytological 
condition. Maljory’s stain, when used as described 
above, shows greater delicacy and precision than is 
obtained when sections are stained after the removal 
of the paraffin. Another advantage of the method lies 
in the fact that tissues such as vertebrate lens and 
insect cuticle remain flat and do not curl away from 
the slide as they almost invariably do when sections 
containing them are spread and dried in the usual 
way. 

The method outlined above is rapid, simple, gives 
perfect, thin, serial sections of materials ordinarily 
very difficult to cut and insures fine cellular detail. 

The authors are indebted to Dr. James H. Allen, of 
the Department of Ophthalmology, Medical School of 
the State University of Iowa, and to Drs. R. L. King, 
L. 0. Nolf and T. L. Jahn, of the Department of 
Zoology, for supplying the tissues. 

Tkkodohb N. Tahuisuk 
Eleanor H. Sum 
State Univeesity or Iowa 
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ELIHU THOMSON^ 
1853-1937 

By Dr. KARL T. COMPTON 

PRESIPENT OP THE MASSACHUSETTS INSTITUTE OF TKCHNOLOGT 


For one destined to apply his genius largely toward 
hamesging electricity for the work and coiufort of 
man, the decade beginning with 1850 was a timely 
period in which to be bom. The preceding half cen¬ 
tury had witnessed the fundamental discoveries which 
underlie the utilisiition of electricity, and imaginative 
minds had begun to direct these discoveries into 
broad diannels of practical and commercial employ¬ 
ment. 

In the development of the electrical art this first 
hilf of the nineteenth century was a remarkable fifty 
and because it provided ^e foundation for the 

/^Condeneed from a memoir preseiited to the National 
Aoad«»^ Srietkcea. 


practical achievements which came in the second half, 
a review of it helps to give perspective to this memoir 
oft Elihu Thomson. 

. The century opened auspiciously with Volta's dis¬ 
covery of the voltaic cell, and with the demonstration 
by Nicholson and Carlisle of electrolysis. In 1820 
Oersted announced his discovery that an electric cur¬ 
rent has the power to deflect a magnetic needle. In 
this same year Ampere brilliantly elucidated Oersted's 
discovery by giving mathematical expression to the 
forces produced by eiectrio currents. Bix years later 
j Ohm announced the formulation of his law that cur- 
j rent is proportional to the electromotive force, and 
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twenty years later Gauss and Weber invented an ac¬ 
ceptable system of electrical and mag:notic units* 

Meanwhile, Faraday had begun the epochal re¬ 
searches which were to lay the foundations of elec¬ 
trical engineering. In 1821 he had succeeded in 
making a wire revolve about a magnet and a magnet 
about a wire, and ton years later, almost simultane¬ 
ously W'ith Henry in America, he made the gi'eat dis¬ 
covery underlying almost all electrical machinery— 
electromagnetic induction. This led him to the me¬ 
chanical production of a steady electric current by 
revolving a copper disc between the poles of a 
magnet. 

Minds with a practical bent were quick to follow 
the road which Faraday and Henry had pointed out. 
By 1850, the electric motor had been demonstratcHi, 
the commutator had been devised, the electric arc had 
been experimentally used for lighting, and elTorta 
had been Tuade to drive boats, buggies and locomotives 
by electricity. But the conquest of electric power 
was still thwarted by practical difficulties; only in the 
form of tiie telegraph and a few other devices had 
electricity been put to work effectively. 

It was during this stage in the development of the 
electrical arc that Elihu Thomson was born in 1853, 
and it was not until he had embarked upon his pro¬ 
fessional career at the tender age of 17 and was ready 
to join the creative thrust that the drive toward eco¬ 
nomic utilization of electric power had really begun 
to gain ground rapidly. In 1875, five years after 
Gramme had built his ring-wound armature, and 
along with Siertiena had made the dynamo a practical 
machine, Thomson had built a dynamo and by 1879 
he had invented and patented a three-coil arc dynamo 
—a pioneer three-phase generator. He thus early 
took prominent place in the brilliant group, includ¬ 
ing Brush, Edison, Siemens, Stanley, Tesla, Van 
Depoele, Weston and others, which was to solve the 
problem of generating adequate current. The elec¬ 
trical tide was approaching its flood and Thomson 
was ready—with consequences important to the de¬ 
velopment of the electrical industry. 

The young man who thus auspiciously began his 
career in Philadelphia was bom in Manchester, En¬ 
gland, on March 29, 1853, of a Scotch father, Daniel, 
and an English mother, Mary Rhodes. Elihu was the 
second son of the family, which ultimately was to total 
eleven children, six boys and five girls. Four years 
after Elihu's birth, the panic of 1857 struck England 
and his parents, moved by the resulting scarcity of 
work, decided to emigrate to America, which they did 
in 1858, settling in Philadelphia. 

In February, 1866, Elihu was admitted to the Cen¬ 
tral High School in that city, even though he lacked 
several weeks of having attained the required age. 
Four years later ho was graduated as fourth honor 


man and accepted employment in a commercial lab¬ 
oratory where analyses were made of iron ore and 
other minerals. He remained in this post for about 
six montlis and then returned to Central High School 
in the fall as “Adjunct to the Department of Chem¬ 
istry” at a salary of $500 per year.*'^ 

One of the senior professors whom he assisted in 
this post was Edwin J. Houston, who held the chair 
of physical geography and natural philosophy, and 
the two wore soon engaged in collaborative investi¬ 
gations which led to a long partnership. The first 
^ publication growing out of their research was a paper 
j “On a New Connection for the Induction C(ul,” con- 
1 tributed by Professor Houston to the June, 1871, 
\ issue of the Journal of the Franklin Institute, The 
I paper contained an account of Thomson's observa- 
; tions of sparks drawn from grounded waterpipes 
\ during the operation of a nearby induction coil, 
i Although he did not recognize the significance of the 
; evidence at the time, he had clearly observed the 
propagation of electrical waves through spac^e. When, 
in 1875, Edison unnounced a new “etheric^^ force 
which he described as non-electrical, Professor Thom- 
I son was primed to dispute his conclusions, for he 
wrote later: 

I had proposed to Houston that we carry on these ex¬ 
periments and show definitely that the so-called ‘ ‘ otheric * * 
force that Edison had announced in the papers was merely 
an electrical phenomenon. At this time I took upon myself 
the enlargement of the scale of the experiments, so as actu¬ 
ally to obtain a very definite result. I'his was carried 
out, as follows, in 1875. A 6-ineh spark Euhmkorff coil 

i was set up with one terminal connected by a wire about 
6 feet long to a largo tin vessel mounted on a glass jar 
on the lecture table. When the coil was in operation, 
sparks wore allowed to jump across the terminals of the 
j coil itself, these sparks being about li inches to 2 inches 
long and having the character of condenser sparks. When 
the coil was in action, I exfdored the whole building 
throughout the several floors and then went up to the top 
of the building to the observatory, where Professor Snyder 
had charge of the astronomical instruments. It was found 
that tiny sparks could be obtained from metal objects 
wherever they were, in the cases or outside, from the door¬ 
knobs or from apparatus, by the simple oxpodient of shad¬ 
ing from the light and detecting the tiny sparks with a 
/ pointed pencil by applying it, say, to the door-knob. 1 

( recognized clearly that this was a manifestation of elec¬ 
tric waves passed through space, and 1 also understood 
that a system of communication might readily be based 
thereon.8 

A description of this experiment was communicated 
’ to the Franklin Institute by Professor Houston and 
printed in its Journal for January, 1876. With the 

2 <<Xhe Philadelphia Period in the Life of Professor 
EHhu-Thomson/* by John Louis Haney. The Barnwell 
Bulletin of Central High School, February, 1939. 

8 Unpublished notes of Professor Thomson in the flies 
of J. A, McMamis, General Electric Oompany, Mass, 
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exception of Joseph Henry’s experiments, which were 
unpublished, here was one of the first experimental 
demonstrations of the validity of Maxwell’s theory, 
and here, too, was nn example of Professor Thomson’s 
extraordinary intuition anticipating the wireless trans¬ 
mission of signals over a decade before Hertz demon¬ 
strated electromagnetic waves and twenty odd years 
before Marconi received his patent on ‘telegraphy 
without wires.” 

Again in Thomson’s nineteenth year, the Journal of 
the Franklin Institute, August, 1871, carried an ac¬ 
count, written jointly by Thomson and Houston of 
further original work. This paper, “On the Change 
of Color Produced in Certain Chemical Compounds 
by Heat,” was a pioneer discussion of this phenome¬ 
non. His next important paper, “On the Inhalation 
of Nitrbus Oxide, Hydrogen, and other Gases and 
Gaseous Mixtures” appeared in the Philadelphia 
Medical Times, November 15, 1873, and foreshadowed 
his later work on the use of helium in diving and cais¬ 
son work. 

By 1877 Thomson was swinging into his full stride. 
Tie had received the muster of arts degree from his 
institution and had been appointed professor of chem¬ 
istry and mechanics. His capacity to work produc¬ 
tively in a variety of fields had been amply demon¬ 
strated by creative work in both eliemistry and physics. 
Ho had, during a series of successful lectures at the 
Franklin Institute, anticipated the system of electric¬ 
welding he was later to patent, he had conceived the 
idea of a cream separator, and he had described the 
operation of tuning one electrical circuit to another. 

Thomson regarded his “more serious interest in 
electrical applications”^ as beginning in 1878 with a 
series of tests on dynamos then in commercial use. 
This report had been preceded in the Journal of the 
Franklin Institute by papers on the relaying of the 
telephone and on “A New System of Electric Lighting 
and a New Form of Electric Lamp,” and it was fol¬ 
lowed in 1879 by “Circumstances Influencing the Effi¬ 
ciency of Dynamo Electric Machines” published 
jointly with Professor Houston in the Proceedings of 
the American Philosophical Society. This paper, as 
did the report to the Franklin Institute, emphasized 
the advantage of low internal resistance in a dynamo 
os compared to the resistance of the external circuit. 

It was in 1879 that he and Houston built a dynamo 
with three-phase winding. This machine, patented in 
1880 and now at the Smithsonian Institution, was 
known as the “bakery machine” because of its use 
for lighting a large bakery in Philadelphia. “This is 
the machine,” Thomson once noted, ‘^pon which the 
Thomson-Houston Electric Company was based. . , . 
I think this is a very important invention, inasmuch 

**^Pioneer Investigations on Dynamo Machines Fifty 
Tehrs Ago,^’ by Blihu Thomson. The Journal of the 
Ffwmn IneHtuia, July, 1928. 


as the great power generators of to-day are three- 
phase dynamo machines with three-phase armature 
winding. . . 

Having made fundamental improvements in the 
dynamo, Thomson and Houston, prompted by the 
commercial application of arc lighting by Brush, rap¬ 
idly rounded out a complete and reliable arc-lighting 
system. They devised a constant current regulator 
(1881), an air blast method to extinguish or prevent 
the arc tending to occur when an electric circuit is 
opened (1882), und the magnetic blow-out (1883), 
which employs a magnetic field to extinguish au arc. 

Of this arc-lighting development Dr. Dugald C. 
Jackson, the well-known electrical engineer, has said: 

Arc lighting has largely been superseded by later forms 
of electrical illumination, hut I am personally inclined to 
put forward tills invention of the automatically regulated 
dynamo for arc'lighting service as one of Thomson's most 
important, on aecoiml of its influence on his own work 
and the develo|)mcnt of his opportunities. The invention 
M'as made when he was still in hia twenties. It was car¬ 
ried through substantially on his own responsibility except 
for meager financial aid, and drew out at this early age, 
at least in some degree, those qualities of originality, cour¬ 
age, resourcefulness, far-sighted thinking and powers of 
experiment which were so notably the foundation for hia 
distinguishod and productive career.'* 

For similar reasons I have dwelt in detail on Pro¬ 
fessor Thomson’s Philadelphia days, particularly on 
his work at Central High School. By the time he 
resigned from the school in 1880, he had unmistakably 
demonstrated his wide-ranging genius, and in his work 
there are to be found the seeds of his later achieve¬ 
ments. Here it was, too, that he developed his life¬ 
long interest in education and that fondness for teach¬ 
ing which led him throughout his life to cherish the 
title “Professor” above all others. 

Professor Thomson resigned from Central High 
School to become “electrician” for the American Elec¬ 
tric Company, a firm organized early in 1880 at New 
Britain, Conn., to control the Thomson-Houston 
patents. Two years later Thomson, at the suggestion 
of Charles A. Coffin of Ijynn, Moss., formed the 
Thomson-Houston Company to take over the assets 
of the Now Britain Company, and in 1883 the business 
was moved to Lynn. With Coffin assuming the burden 
of finance and management, Thomson was free to give 
imdivided attention to research and technical develop¬ 
ment, and for the first time he was able to surround 
himself with competent assistants. The result of this 
happy arrangement was one of the most extraordinary 

Unpublished notes of Professor Thomson in the files 
of J. A. McManus, General Electric Company, Lynn, Mass. 

0 Address of Dugald 0. Jackson at the meeting in com¬ 
memoration of the life and work of Elihu Thomson, Feb¬ 
ruary 16^939. In the files of tho American Philosophical 
Society^ I^adelphia. 
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wards of technical achievement in the history of the 
electzical industry. 

Founded in the period when Edison was demon¬ 
strating the commercial possibilities of electricity with 
his Jumbo’* dynamos, the company grew rapidly. In 
1884 it employed 184 workers, but by 1892, when it 
was merged witli its competitor, the Edison General 
Electric Company of Schenectady, the number had 
grown to 4,000.^ The result of the merger was the 
General Electric Company, with Coffin as president 
and Rice, who had been manager of the Lynn plant, 
as vice-president and technical director. Not the least 
of Professor Thomson's contributions to the success 
of this great industrial organization was his demon¬ 
stration of the value of industrial research. 

Returning to the record of Professor Thomson’s in¬ 
ventions, we find him in 1886 applying his imignetic 
blowout to lightning arresters. This fundamental 
method of breaking electric currents became the foun¬ 
dation for automatic circuit breakers and for con¬ 
trollers of electric cars and trains. 

The basic idea of his lightning arrester derived from 
a knowledge and study of scientific plienornena in¬ 
volved in the discharge of electricity through gases. 
A transmission line, of course, has to be insulated 
from the earth by insulators adequate to prevent 
spark-over at the voltages used. If, however, the line 
is struck by lightning or an abnormally large electric 
surge passes through it, a spark may pass around the 
insulation, and it is a peculiarity of sparks through 
air that when once the insulation of the air is broken 
down by a spark there is no inherent limit to the 
amount of current which can flow. Thus these sparks 
frequently cause serious short circuits. 

Professor Thomson’s discovery consisted in placing 
the insulator between the poles of a magnet, with the 
result that the spark or arc which might be produc^id 
was acted on by electrical forces in such a way as to 
elongate it in the form of a bow which became more 
and more extended until it finally became so long that 
it went out. 

Again in these early days and long before the im¬ 
portance of it was understood, Thomson had outlined 
the now universally used method of transmitting alter¬ 
nating current by transformers. He had written out 
a description of the system in 1878 and set up a work¬ 
ing model at the Franklin Institute in 1879, but his 
patent application was not filed imtil 1885. After an 
unusually strenuous history in the Patent Office be¬ 
cause of interferences with the work of Gaulard, 
Gibbs, Brush and others, the patent did not issue until 
1902. When it did issue it covered every alternating 
current distribution system in the country, and it is 

7 “ Professor Thomson and the Development of the Lynn 
Electrical Industry/' by J. A. McManus, Tercentenary 
edition **Greater Lynn/' June, 1929, Lynn Chamber of 
Ooimneree. 
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tiot eurpriaing, therefore, that the courts subsequently 
held the patent invalid. 

In the further development of alternating current 
machinery he devised constant current transformew 
embod 3 dng the magnetic leakage shunt (1889), and a 
movable secondary (1894), which could be adjusted, 
in relation to a fixed primary, to give constant current 
output. Again, in the direction of increasing the 
power capacity of transformers, he obtained patents 
in 1890 covering the cooling of transformers by oil 
immersion and by air. 

One of Professor Thomson’s most fundamental dis¬ 
coveries was the principle of dynamical repulsion 
between a primary and secondary coil. This can be 
demonstrated by a variety of interesting lecture ex¬ 
periments, most of which were suggested an<| shown 
first by Professor Tbomson himself. One of these 
experiments still serves as a spectacular demonstra¬ 
tion for popular science lectures and for elementary 
classes in physics. A vertical wire coil is surrounded 
by a spool of wire through which a large current can 
be passed upon throwing a switch. A metal ring 
which slips easily over this core is dropped around it 
from above. Immediately upon closing the circuit 
this ring is shot up into the air by the repulsive 
action of the electric current produced in the ring 
and the primary current in the coil. This scientific 
observation was developed by Professor Thomson into 
an alternating current repulsion motor which is noth¬ 
ing more nor less than our present repulsion induction 
motor. 

In the field of electrical meaBuring instruments, he 
invented the “inclined-coir* instrument (1895) and 
the Thomson integrating wattmeter (1889). It is 
this latter meter which is now almost universally used 
for measuring amounts of electric power used. In 
1890 this instrument woe exhibited in Paris and a 
prize of 10,000 francs for meters was divided between 
Thomson and Aron. 

He next turned to the investigation of high-fre¬ 
quency phenomena. Already he had conceived the 
notion (1876), as I have mentioned, of tuning electric 
circuits, an operation fundamental to modem eom- 
munication systems, and he had observed the propa¬ 
gation of electrical waves through space. In 1890 be 
patented a dynamo operating at frequencies 30 to 40 
times greater than any previous luachine. This led 
him* to design high-frequency transformers. While 
working in this field he discovered (1893) a method of 
producing still higher frequency alternating current 
from a direct current arc, by shunting the arc with 
inductance and capacity, thus discovering the method 
which played such an important rol^ in wireless trans¬ 
mission up until its virtual replacement by eleetronie 
tube devices. This interesting method of prodheiiijB^ 
alternating currents was indej^cndently develope^^^^ 
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ap*|>li«d to wireless tele^aphy by Poulsen, and is 
t^refore generally known os the Poulsen arc. 

Among his many other electrical inventions should 
be noted his resistance electric furnace patented in 
1894f and a dynamo-static machine (1900) by which 
it was possible to obtain high-frequency dtscharges 
suitable for vacuum-tube apparatus. 

In the summer of 1858, when 6 years of age, Thom¬ 
son had seen Donati's comet and in 1867 he witnessed 
spectacular meteor showers. These early observations 
prompted his abiding interest in astronomy. In later 
years he published nearly a score of papers on astro¬ 
nomical subjects ranging from discussions of zodiacal 
light to solar eclipses. 

Still other scientific byways of Professor Thomson's 
interest were the earth sciences. He published on 
‘'The Nature and Origin of Volcanic Heat/* and in 
his last appearance before the American Academy of 
Arts and Sciences in 1933, he read a paper on “The 
Krakatau Outbreak." The eruption of tliis volcano 
in Java occurred when he was a small boy in Phila¬ 
delphia, and had incited the curiosity which ho always 
exhibited. He'had watched for evidences, in the bril¬ 
liant sunsets, of the volcanic ash in the upper atmos¬ 
phere and had, I am informed, recorded his observa¬ 
tions. At a much later date he hired as a research 
assistant a survivor of the catastrophe and induced 
him to record his personal observations of the event. 

With all this intensive activity, Professor Thomson 
lived a rich family life. He was married on May 3, 
1884, to Mary L., daughter of Charles Peck of New 
Britain, Conn., and of this union there were four sons, 
Stuart, Roland D., Malcolm and Donald T. In 1916 
Mrs. Thomson died, and on January 4, 1933, he was 
married to Clarissa, daughter of Theodore F. Hovey 
of Boston. 

Behind all his astonishingly varied interests, stood 
a man who had complete faith in the efficacy of the 
Bcientiflo method, and who in all his activities, voca¬ 
tional and avocational, was a shining exemplar of the 
scientific spirit. Observation and experimental in¬ 
quiry were his chief reliances; he apparently did not 
resort to the mathematical or analytical methods that 
most scientists and engineers use who tackle problems 
as complex as he solved. He was not, like Steinmetz, 
a gifted mathematician; he seemingly did not need to 
employ mathematical analysis because his teeming 
mind leapt to correct oonclusiona without it. 


His powers of observation he carried into every 
walk of life, and no one could be with him for ten 
minutes without being impressed and stimulated by 
his perception and by his wide-ranging knowledge of 
natural phenomena. He could best be described by 
saying that ho was a brilliant natural philosopher 
who was held in equally high esteem by practical engi¬ 
neers and by academic soientists. 

I have spoken of his devotion to education. His 
long association with the Massachusetts Institute of 
Technology affords a specific example. Ho became a 
lecturer in electrical engineering at this institution in 
1894, and from then until his death he maintained 
with it the closest sort of relationship. He was elected 
a life member of the corporation in 1898, was acting 
president from 1920 to 1923, and for many years was 
n member of the executive committee of the corpora¬ 
tion. He likewise served Harvard University as a 
lecturer and as a member of several of its visiting 
committees. 

In other ways he never ceased to teach. His friend, 
Dr. Richard C. Maclaurin, J’residont of the Massachu¬ 
setts Institute of Technology from 1909 to 1920, ob¬ 
served : 

Throughout his life ho has not only done great things 
himsolf but shown an intoiise desire to help all who are 
struggling earnestly with scientific problems. He has 
proved an inspiration to an ever-widening circle of engi¬ 
neers and others who have intrusted him with their sccreta 
and sought his help in overcoming their difficulties. They 
have done this, knowing that they had only to ask in order 
to get the full benefit of his imagination and his power, 
and that they need have no misgivings that he would take 
any advantage of their confidence or any credit for their 
work, for he has no touch of selfishness. 

From rny own association with him I can validate 
Dr, Maclaurin's tribute. He combined in a most re¬ 
markable way the constructive power of the inventor, 
the intuition and imagination of the great scientist 
and the kindly bahince of the ideal philosopher, 
teacher and friend. His life encompassed the devel¬ 
opment of the electrical industry, and he will long be 
remembered as one of those who brilliantly extended 
and applied the primary discoveries of Faraday and 
the oHier pioneers in the science of electricity. 

He died on March 13, 1937, in his eighty-fourth 
year. 


GROUP ORGANIZATION AMONG VERTEBRATES* 

By Professor W. C. ALLEE 

THK UNivKRei'nr or ohioaoo 

lx our laboratory and eLsewhere, so far as we have found by leaning through the literature, most stn* 

^AAko^teaed V of an mustn^ed lectore on this ‘‘lategraUon of Biological and Social Syartems’* at the 
vul^jaot' ^ the lymporium on reoeal Fiftieth Anniversary Oelebration of the TTuiver^ 
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dents of group organization in animals have been 
attracted to the subject primarily by the opportunity 
to study general and comparative sociology. 

We have not been attempting an oblique attack 
upon group organizations of men; but while this is 
true, all of us who have worked with these problems 
have found our attention and curiosity caught by cer¬ 
tain similarities between group organization in ani¬ 
mals and some of the simpler phases of human society. 
Perhaps it will be such comparisons that will most 
interest the reader. I think it is wise for them to be 
made, providing that due restraint is exercised. In 
order to understand the integrations of human society 
we need to know how much is uniquely human and how 
much is, on the other hand, the specialized human 
development of a more generalized primate pattern, 
which derives from mammalian and lower vertebrate 
patterns which in turn are related to certain types of 
invertebrate social organization. 

To be more specific, the social integrations of mice 
and hens, cattle, fish, frogs, lizards and turtles and 
many other unimals have much in common with the 
organization of certain human groups. Without tak¬ 
ing the c< mi pari so ns too seriously, and leaving primary 
Bex relations entirely aside, these similarities may help 
explain human social organizations; I would not say 
that the human social variant is justified either because 
it resembles or departs from tlie more generalized type. 

The modern period in the study of social organiza¬ 
tion of groups of animais in which the individuals 
were in some way distinguished from each other was 
initiated by Schjelderup-Ebbe,^ twenty years ago. A 
large descriptive literature has accumulated in this 
field and there has been a promising beginning of 
analytical work. Most of these studies have dealt with 
loosely caged flocks of various species of birds and the 
social order of the common domestic fowl has attracted 
particular attention. Reports of somewhat similar 
group organizations in nature are also beginning to 
appear.^ 

At Chicago we have been interested in those phe¬ 
nomena as one phase of the broad field of animal 
aggregations. We have studied the organization pat¬ 
tern in several different species of birds and in certain 
mammals, especially mice. The following discussion 
will be based mainly on the work at our own labora¬ 
tory ; not because it is most important, but because of 
our familiarity not alone with the results obtained but 
also with the observational and experimental errors 
and personal biases which may affect conclusions. 

sity of Chicago. A more nearly complete account will be 
published, together with the other papers in that sym¬ 
posium, in a forthcoming volume of Biological Sym¬ 
posia. '' 

a ZeittchK /. Psychol, 88: 226-252, 1922. 

an P. Odum, Auk, 68: 32^23, 1941. 


One of the most regular Bocial hierarchies whieh we 
have observed is summarized in Table 1. 

TAni..B 1 
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Such a social order among birds is based on what 
has come to be called peck-right. The higher ranking 
individuals are able to peck thost^ of lower rank with¬ 
out themselves being pecked in return. This right is 
usnally won at the first or at least during one of the 
early pair contacts between each two adult members 
of the flock either ns a result of an active fight ox by 
passive submission of one of the members of the con¬ 
tact pair. 

Often the flock is not so simply and regularly organ¬ 
ized. One of the most frequent irregularities comes 
when a low-ranking hen has the peck-right over some 
individual that outranks her in general social position. 
Another fairly common complication occurs when tri¬ 
angle situations arise in which a pecks b, b pecks c 
and c pecks a, and then all have the peck-right over 
those lower in the social scale. There is not space 
here to suggest all such variations or to discuss what 
is known about their causation. 

The organization in a flock of hens represents a 
type of social pattern in which dominance, once won, 
is relatively permanent. At least one other type of 
social structure also exists among birds. With 
pigeons, doves, canaries and shell parrakeets, for ex¬ 
ample, although the flock organization is no less real, 
the outcome of any given pair contact is less predict¬ 
able. Such flocks are organized on what may be called 
peck-dominance rather than on the more absolute 
peck right relations that exist among hens and certain 
other birds. As was discovered several years ago* 
and confinned more tlmn once,** ® the pock-dominance 
type of social order is related in part to territoriality 
in that certain birds are dominant in one territory 
and subservient in another. 

All group organizations among birds are appar¬ 
ently based on the ability of birds to recognize and 
remember their flockmates as individnals. When ter¬ 
ritory enters as a factor, recognition of the indi- 

4 B. H. Masure and W. 0. AUeo, Auk, 61: 306-326-1034. 

cH. H. Shoemaker, Auk, 56: 381-^00, 1989. 

Diebschlag, Zeitaohr. /, Tierpayohol., 4: 173-108, 

1 HA *1 • . 
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viduaFs territory also becomes a part of the g^oup 
reactions system. Shoemaker^ has shown that the 
space available for a flock of canaries is a matter of 
importance. When they are confined in a relatively 
small space, the social order becomes relatively simple 
and definite; it is little complicated by territoriality. 
Given more space, individual territories tend to be¬ 
come establiRhed in which the territory holder is 
usually supreme, even though it ranks low when in 
the neutral ground about bath bowls, feeding trays 
and in the other areas of the canary public service 
system. Even a socially low-ranking male normally 
dominates other males in some restricted space about 
his nest. 

In connection with the intermingling of territorial¬ 
ity and social dominance, there are available many 
unpublished observations made locally by Mr. Dale 
Jenkins and Mrs. Barbara Hale Braincrd which show 
tliat a family of blue geese, as a family, dominated 
pairs and single individuals of ducks and geese during 
the winter months, and defended the territory about 
themselves wherever they might be, on land or in the 
water. The defended territory was not precisely 
located, but moved with the dominant family. 

When there is a recognition both of individuals and 
of territory it is impossible as yet to separate the two. 
In such oases the question concerns the extent to which 
the individual plus his territory is the unit in the flock 
organization, as contrasted with either the individual 
or the territory as the basic unit. 

What arc the long-run biologiiml elTecta of group 
organization at the level of which we are speaking! 
And what are the known factors that make for domi¬ 
nance! Our observations on flocks of chickens and 
other birds and ou groups of other animals throw 
some light on these questions. 

As to the first: The results of the fact that the 
highest-ranking hens lead the freest lives and low- 
ranking ones are harassed can be shown, among other 
ways, by studies on egg production, liens from the 
lower half of the peck-order lay fewer eggs than their 
more dominant sisters, even when both come from the 
same genetic strains.^ The egg-la 3 ing performance 
of the submissive hens can be much increased by 
segregating them from their domineering sisters. 
This is half of the story. 

The other half is concerned with the relation be¬ 
tween the peck-order among hens and mating 
behavior. Mr. Alphaeus Guhl, of the University of 
Chioago, has kindly allowed me to make a preliminary 
announcement concorning some of his unpublished 
work on this subject. He has had experience with 
several ooeks placed successively or in groups of four 

Sanctuary, Master's thesis deposited in the 
12^^ Mesaachusette State College, Amherst, Mass., 


with diiferent flocks of hens, and has found praoti'* 
cally no correlation between frequency of copulation 
and the social status of the hen. 

Mr. Guhl also determined the peek-order in different 
groups of cocks; again there was no significant rela¬ 
tionship between the social standing of the cock in 
relation to his fellows and the frequency of his mat¬ 
ing when introduced alone into a flock of hens who 
were well accustomed to his presence. 

When, however, the 1‘ovir cocks of a given flock were 
ail placed together in an uncrowded pen of hens, there 
developed a type of psychological castration of the 
low-ranking males which, in some individuals, became 
practically complete. The details of the whole com¬ 
plicated story have much interest. I can take space 
for only one example. 

The cock Y stood second to R in the peck-order of 
the males. Y was sexually nggi-essive and successful 
in a rough, forceful way when he was alone with the 
liens. When the four cocks and seven hens were 
placed together, the alpha cock R would charge at Y 
and drive him to the roosts whenever Y approached 
the hens. Meantime the hens would all scatter and 
fly to any available perch. Y soon learned to spend 
less and less time on the floor and the hens learned 
to run when he came down to feed. Y lost weight dur¬ 
ing this period and his food hunger increased. For 
practical purposes Y was no longer sexually effective. 

Interestingly enough, these birds show what we can 
call favoritism as well as antagonism. Thus tlie domi¬ 
nant R did not similarly persecute cock G but even 
allowed him to interfere with R'a own courting, and 
that without punishment. 

When Y was placed with another flock of hens he 
was uninhibited sexually. Placing cocks with strange 
flocks is known to increase their sexual activity. How¬ 
ever, later, wben Y was again placed alone with the 
hens that he had been conditioned not to tread, not 
only did he attempt to copulate less frequently than 
before he was psychologically castrated, but it was 
also found that the hens had been conditioned against 
allowing him to tread them. 

Conditions such as I have been reviewing indicate 
that social position in the flock may affect the oppor¬ 
tunity of a given male or female for leaving numerous 
offspring. Those high in their respective peck-orders 
iiave the better opportunity for becoming parents of 
the next generation, as a result of the hen's greater 
freedom for egg production and of the cock's freedom 
for copulation. 

So much for individual selection as a result of social 
statue. There is a still more important problem in 
selection to be outlined. Is an organized group suffi¬ 
ciently different from an unorganiaed one at this level 
so that selection of the whole lot can occur! 
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We are coming to realize that groups of animals 
and other more-or-less integrated population units can 
be selected somewhat ns though they were individuals. 
In fact, some of us think that natural selection of 
such populations, rather than natural selection of in¬ 
dividuals, is the important basis of evolution. There 
is no experimental evidence with regard to tho selec¬ 
tion of organized as contrasted with unorganized 
groups. I believe the problem is open to experimental 
attack and if we had had space available, such on 
attack would have been under way. 

We shall turn from this to consider some of Uie 
factors that make for social dominanee. Dominance- 
Bubordiimtion patterns of behavior may be based on 
the recognition of other members of the flock as indi¬ 
viduals to which a proper reaction must be made. 
This is the method which obtains in many social 
groups of men, and in all the flocks of birds which we 
have studied. Opposed to tliis is a type of impersonal 
behavior pattern such as is found in many of the 
groups of mice which have been studied in our labora¬ 
tory, especially by Dr. Uhrich® and Mr. Benson Gins- 
burg. Impersonal group organization depends upon a 
kind of unoriented, generalized aggressiveness brought 
in contact with similarly unoriented lack of aggressive¬ 
ness. This Ls a type of statistical relationship in which 
a very bellicose animal dominates its own or foreign 
gi'oups as a result of his high degree of bellicosity. 
A dominance-subordination system of behavior with 
such a basis does not represent the same social mecha¬ 
nism as does one which depends on individual recogni¬ 
tion, although the two systems may be related. 

Small lots of male mice caged together develop a 
social order as just suggested which is based on rela¬ 
tive aggressiveness and general lighting ability. The 
order is not as stable as that found among hens, but 
it is sufilcicntly stable to allow experimentation when 
this is carefully controlled. 

In the work with hens and in early work with !uice, 
there had been suggestions that a succession of vic¬ 
tories tended to condition the individual to be vic¬ 
torious in the next contest, wliile a series of defeats 
had the opposite effect. Mr. Ginsburg and I turned to 
mice in order to make a direct test of this interesting 
lead. 

The ease of experimentation was made greater by 
the discovery by Dr. J. P. Scott® of hereditary strains 
of highly inbred mice which differed decidedly in 
fighting tendencies and abilities.^® Roughly speaking, 
we had available a belligerent strain which was black 
in color; a strain of pacific mice bearing white coats, 

8 J. Uhrich, Jour. Camp. 25: 373-413,1938. 

8 J, P. Scott, AnaU JSco,, 78; No. 4. Supp., 1940. 

1 am indebted to the Jackson Memorial Laboratory 
for the gift of these mice. 
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kiid an intermediate agouti strain which generaBy 
lost to the blacks and usually won from the whites. 

These differences in fighting prowess made it pos¬ 
sible to expose a high-ranking mouse from the passive 
white strain to repeated defeats from the belligerent 
blacks, and then test tho effoctfi of such experiences 
by again staging intra-strain combats among the white 
mice. Or, on tho other hand, an attempt could be made 
to “build up” a low-ranking brown or black mouse by 
repeated contacts with the submissive whites. 

After some 60 fights among themselves, W 1 
emerged as the dominant mouse of a group of five 
white males, and held that status during the next 140 
fights. Since this order seemed to be stable, the time 
was ripe for experimentation. Accordingly, W 1 was 
matched with B 2, the alpha mouse of the aggressive 
blacks, twice a day for eight days. B 2 attacked ag¬ 
gressively even when W1 was entirely passive. When 
again matched with his fellow whites, W 1 submitted 
to every opponent, including even the very passive 
omega white mouse. After some 180 fights among 
themselves, W1 regained aggressiveness and 6igain 
became dominant over the white mice. Even so, he 
remained passive when matched against even the least 
aggressive of the belligerent blacks. 

Our experience with other mice indicates that if 
W1 had met more active resistance from its own 
group, it would probably have been even slower to 
reassume aggressiveness. In fact, when W 2 was 
similarly conditioned downward and then returned 
to face the other white mice, it was attacked by the 
dominant W 1 and showed a submissive attitude 
toward all, until after a series of mild encounters 
with the omega mouse of these pacific whites it again 
became somewhat aggressive. 

It is much easier to cause an intermediate mouse to 
lose social status by repeated defeats than it is to do 
the same with a dominant individual. Such an inter¬ 
mediate animal has already been partly conditioned 
toward submission as a result of losses to the more 
dominant members of its own group. When inter- 
mediate mice were conditioned downward and then 
kept from meeting dominant mice in their own group, 
they recovered social confidence just os a dominant 
individual does under similar conditions. 

The dominant white mouse, W1, was given a longer 
and more severe experience with repeated defeats. 
As a result he became so passive that he showed no 
resistance whatever, and throughout the ensuing two 
months, he was submissive to all the members of the 
group which he had formerly dominated. For a time 
he gave the submissive reaction whenever another 
mouse came near him; later, only when he was aotiv^y 
threatened. He continued, however, to give tfp int* 
mediately in the face of any show of aggreosiveni^ 
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in another mouse. He regained aggressiveness after 
being isolated for four months. 

Generalizing from a considerable extent of such 
experience, we have found that it is relatively easy 
to condition a mouse downward in its social scale, 
and that the longer and more severe the conditioning, 
the more lasting the results. We have found that it 
is also possible to so train a less aggressive mouse 
that it will become more dominant. This can be done 
even with low-ranking mice in the most pacific strain. 
But while it is possible, it is difficult to arrange social 
contacts such that a mouse at the very bottom of the 
group organizittion will show increased social aggres¬ 
siveness. The training toward aggressiveness goes 
exceedingly slowly and must bo modided to meet the 
nuances in the behavior of each individual. As in 
causing mice to lose social status, it is much easier to 
train intermediate mice to be aggressive than those 
which are low in the social scale. 

One example must suffice. I choose this particular 
case since we have a motion picture record of the final 
battle of such a long conditioning series. 

Br 6 was at the bottom of the social order among 
the agouti mice. He was almost completely non- 
aggressive. Finally Br 6 was mated; and low-rank¬ 
ing, passive white mice were introduced into his home 
cage, Br 6 had never before made an attack, but 
now, in the presence of his mate, he threatened and 
fought off the mild invaders. Even this show of ag¬ 
gressiveness did not carry over in the absence of a 
female, and it took six weeks of careful social manipu¬ 
lation combined with a judicious use of isolation, 
which in these mice helps to build aggressiveness, 
before Br 6 finally attacked one of the whites when 
the two were alone together in a neutral cage. After 
this he was made to encounter several low-ranking 
whites daily in the fighting cage, and as a result of 
the total build-up he became definitely aggressive. 

The extent of his aggressiveness is indicated by the 
fact that within an hour after a defeat by B 1, the 
flghtingest mouse we had, he vigorously counterat¬ 
tacked and defeated his immediate superior in the 
social scale among the agoutis. He also won from 
other superiors after we had token the precaution to 
have these fights staged soon after the latter had been 
defeated. 

Meantime we wanted a good hard fight for the 
motion picture record. B 2, the dominant black, had 


just suffered two of his rare defeats and was nursing 
a lacerated shoulder. Even so, he was an aggressive, 
hard-fighting mouse. Somewhat optimistically we 
matched Br 6 against him. It is fortunate that we 
have a visual record of one of the most decisive inter- 
strain combats seen in this laboratory. Br 6 lost but 
only after fighting so hard that ho died a few minutes 
later. There can be little question of the efficiency 
of the upward conditioning in this case. 

And now a few final paragraphs. The socially 
dominant animals we liave been discussing may or may 
not be the leaders in their groups. The alpha hen in a 
penned fiook does not necessarily lead in foraging 
expeditions when the hens are turned out into an open 
lot. In fact, in such a foraging flock leadership 
changes frequently and the bird at the apex seems 
always more or loss dependent on her followers. 
With certain other birds, in the flying flocks of which 
the different individuals can bo recognized, the one in 
front is at times merely the fastest bird in the flock. 
So far as true leadership is concerned, it is only fol¬ 
lowing along ahead of the main flock. A somewhat 
similar relationship between leader and followers has 
been observed among other animals, notably with ants 
and with men. 

In the female herd of cows the dominant animal is 
the leader. With certain species of deer the female 
also leads, even when males are present; with other 
species the male is the leader. 

The final point J have to make is a disappointingly 
negative one: I have said that group organization 
with a dominance-subordination pattern occurs among 
a wide variety of vertebrate animals, but the bearing 
of these patterns on leadership is another matter. 
While we now know how to study the problem of 
leadership in an objective and comprehensive way, 
actually very little progress baa been made in such 
studies upon non-primate animals. 

We do know, from experimental analysis, that the 
dominance-subordination pattern of group behavior 
may be influenced by environmental factors and may 
have its foundations in (a) heredity, os shown by 
different degrees of aggressiveness in different genetic 
strains; (b) in the physiological state of the indi¬ 
vidual, one phase of which is illustrated by studios 
on the hormonal control of dominance; and (c) on 
experienoe which with hens and '?ay be recent, 
or remembered from the relatively trt past. 


OBITUARY 


JOHN ALEXANDBK McOBOCH 

IiT the prime of his career, occupying a position of 
leadership in American psychology, the life of Pro¬ 
fessor MoGeoeh was cut short by his untimely death 


in Iowa City on March 3,1942. He died of a cerebral 
hemorrhage after a short illness. 

Professor McGeoch was bom in Argyle, New York, 
October 9, 1897, He received his A.B. degree from 
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Westminster College in 1918 and his M.A. degree 
from Colorado College in 1919. He received his Ph.D. 
from the University of Chicago in 1920, after having 
done part of his graduate study at the University of 
California and at Columbia University. In 1924 he 
married Grace Oberschelp, who died in 1927; and in 
1939 he married Mrs. Frances Hady, who with her 
two children, and his mother, Mrs. Alexander 
McGcoch, survive him. 

He came to Iowa as head of the department of 
psychology in the fall of 1939, and while here he has 
won high recognition for his scholarly activities in the 
pursuit and promotion of research, his excellence in 
teaching and administrative activities, his good judg¬ 
ment and winsome personality, and his trustworthy 
leadership in the department and in the university 
as a whole. Ilis researches have centered around 
problems in the psychology of learning. He had just 
completed his magnum opus, a volume entitled *'The 
Psychology of Human Learning,” which is being pub¬ 
lished by Ixjngmans, Green- He has served as editor 
of the Psychological Bulletin since 1935, and has pub¬ 
lished a number of papers, principally in the field of 
experimental psychology in education. 

Professor McGeoch has been active in the Americaif 
Psychological Association, the American Association 
for the Advancement of Science (secretary, Section I, 
1934-1936), the Eastern Psychological Association, 
the Midwestern Psychological Association (secretary- 
treasurer, 1932-1934; president, 1935), the Society 
of Experimental Psychologists, the Southern Society 
for Philosophy and Psychology, and the National In- 


atitnte of Psychology (prosidmit, 1941). He w»e a 
member of Sigma Xi, Phi Beta Kappa, Phi Delta 
Kappa and Phi Sigma. He served as instructor of 
p^chology at Washington University, 1920-1922; 
assistant professor, 1922-1926; and associate profes¬ 
sor, 1926-1928; professor of psychology, University 
of Arkansas, 1928-1930; professor and chairman of 
the department of psychology, University of Missouri, 
1930-1935; research professor, Wesleyan University, 
193&-1939, which position he left to come to the Uni¬ 
versity of Iowa. 

Cahl E. Seashohe 

The State Universitt of Iowa 

RECENT DEATHS 

Sm William Bragg, FuUerian professor of chem¬ 
istry and director of the Royal Institution, London; 
director of the Davy-Faraday Research Laboratory; 
from 1935 to 1940 president of the Royal Society, died 
on March 13 in his eightieth year. 

Dr. Robbjbt William Heonsr, professor of pro¬ 
tozoology and head of the department of medical zool¬ 
ogy at the Johns Hopkins University, died on March 
11 at the age of sixty-two years. 

Dr. Karl MoKat Wiegand, professor emeritus of 
botany, formerly head of the department at the New 
York State College of Agriculture at Cornell Univer¬ 
sity, died on March 12 at the age of sixty-eight years. 

Dr. Robert Wilson Smith, professor emeritus of 
biology, McMoster University, Hamilton, Ontario, 
died on February 22, in his eighty-second year. 
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SCIENTIFIC EVENTS 


THE ROYAL OBSERVATORY AT THE CAPE 
OF GOOD HOPEI 

The report for 1940 of H.M. Astronomer at the 
Cape of Good Hope illustrates how astronomical work 
in the belligerent countries is being affected even 
though they may be far removed from the present 
scene of hostilities. Half the observing staff at the 
Cape is now engaged on non-astronomical duties, this 
at a time when so many observatories in Europe have 
perforce suspended work. Nevertheless, the depleted 
staff is doing its best to secure such observations as 
can not be i:f '^ced by any made at a later date. 
Meridian obsei*\i»tion8 of the moon have been started 
in view of the possible loss of European observations, 
and volunteers have come to the rescue in observing 
occulta tions. Photographic work has been somewhat 
precarious owing to delays in the delivery of plates, 
but few photographs have been lost, and the position 
has been eased by a modification of the program of 

1 From Nature. 


routine solar observatluuB which supplements that still 
being carried on at Greenwich. Work on the Rever¬ 
sible Transit Circle continues on a somewhat reduced 
scale, and the photometric observations are now suffl- 
ciently far advanced to make possible the construction 
of a framework of stars of magnitudes between 7 
and 10 to which the magnitudes of the zone stars ean 
be referred. With the 1940 batch of parallaxes the 
observatory now enters the very restricted list of sta¬ 
tions at which the distances of more than a thousand 
stars have been determined trigonometrically. 

The section of the report which will be read witb 
perhaps the greatest interest eoneems the total solar 
eclipse of October 1, 1940. The main part of the 
program was to measure the gravitational deflection 
of light in the sun’s field—the Einstein effect. The 
Greenwich expedition which was to have cooperated 
in this work was cancelled at the outbreak of wadp, 
and the entire program was carried throagh, ojl 
planned, by the Cape staff. It is diSf^ppcintii^ to 



Mve to record total failure in thic part of the work. 
The field of stare close to the eclipsed sun was known 
beforehand to be a poor one \ but eclipses are so few 
and far between that the attempt seemed justified. 
In fact, the lessened exposure time and reduced aper¬ 
ture necessary to prevent fogging of the plates by the 
rather bright sky, combined with the poor daytime 
''seeing” on the Karroo to prevent any stars showing 
on the negatives at all. Astronomers all over the 
world will sympathise with H.M. Astronomer and 
his staff in this disappointment, particularly as ob¬ 
serving conditions were otherwii^ good. Their sole 
oompensntion was in securing the only large-scale 
photographs of the corona obtained during this eclipse 
—photographs which, though interesting and indeed 
important, represent a most inadequate reward for 
months of work, 

NEW KODACHROMB SLIDE SERIES OP 
THE AMERICAN MUSEUM OF 
NATURAL HISTORY 

Thk department of education of the American Mu¬ 
seum of Natural History has made available to 
schools and oolleges the first teaching series of koda- 
chrome lantern slides to be offered by any institution. 
The "Evolution of the Horse” is the title of this set 
of twenty-five slides made up in the 2 x 2 inch sise. 

The late Dr. Walter Granger, paleontologist at the 
American Museum, endorsed the accuracy of the slides 
which are reproductions of exhibits in the museum. 

A process of duplicating kodaohrome pictures has 
been developed by the museum, so that careful con¬ 
trol of the color of the final slide is maintained. The 
original photographs of the exhibits are made on the 
larger kodaehrome sixes so as to retain as much detail 
as possible. These large pictures are then rephoto¬ 
graphed down to the thirty-five millimeter size using 
an artificial light source accurately adjusted as to 
color temperature. A complete series of faint com¬ 
plementary color correction filters makes it possible 
to adjust the hues of the final slides to os close a 
duplicate of the original eolors in the museum ex¬ 
hibits as is necemsary to maintain fidelity. 

The "Evolution of the Horae” series contains maps 
of the chief fossil deposits in the United States, pic¬ 
tures of the formations in which the fossils are found, 
a progressive series of the fossil horse skeletons, 
Charles B. Knight's paintings of restorations of the 
fossil horses and the contemporary life of each 
p^od. Slides comparing the dadlB, hooves and 
overaB size of the earliest and modem horses com¬ 
plete this series. A spsehd msnuseript has been writ¬ 
ten dsseribing slides and the stoiy of "The Evo- 
Itttion of the ” 

set^ o^^ first of several that are 
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planned. The Story of the Dinosaur and Ancient 
Man will follow soon. The "Evolution of the Horse” 
is already in use in the high schools of New York 
City. 

FOREST FIRE PROTECTION 

The American Forestry Association, in an open 
letter to the Congress, urges that forest fire protection 
be placed on a war-time basis. Shortage of employ¬ 
able labor in the forest regions because of military 
service and demands of war industries, coupled with 
the curtailment and diversion of the CCC, heretofore 
an important link in forest fire protection, were given 
as reasons for the growing fire peril to vital timber 
resources. 

Recommendations that a war priority rating be 
given forest protection and that the CCC be re¬ 
appraised in the light of a streamlined, mobile re¬ 
source protection force with the status of on essential 
war agency were nmde by the association. 

Back of these recommendations is the important 
fact that forest resources are now being heavily drawn 
on and must continue to be heavily drawn on in the 
prosecution of the war. According to the association, 
the war already has called for 2,500,000,000 feet of 
lumber from the nation’s forests, and the War De¬ 
partment has let contracts for upwards of a billion 
feet more. Wood is needed in great volume for air¬ 
planes, cargo and fighting ships, construction of train¬ 
ing camps and cantonments, crates for shipping food 
and equipment to the battle fronts, and scores of other 
war-needed products. Protection of such a vital war 
resource is an immediate and major concern to the 
Congress and to the nation. It is pointed out in the 
letter to the Congress that 

Failure to make provision to assure adequate protection 
of these resources during seasons of the year when it is 
known they will be exposed to critical danger, may easily 
disrupt and delay our all-out plans to win this war. 
Forest fires do not wait for man to organise after the 
fire season arrives. They can be dealt with successfully 
only by advance organisation, planning and preparedness. 
The question as it now presents itself appears to bo pri¬ 
marily one of providing necessary man power in advance 
through centralised governmental action instead of leav¬ 
ing it to regional protective agencies to comx>ote with one 
another for labor and to be short-handed and unprepared 
'^en critical forest fires break out. 

COMMITTEE OF EXAMINATIONS AND 
TESTS OF THE AMERICAN 
CHEMICAL SOCIETY 

The Committee of Examinations and Tests, Divi¬ 
sion of Chemical Education, of the American Chemi¬ 
cal Society, has announced ;that the 1942 Cooperative 
Chemistiy Test will be available by April 1. Inquiries 
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Ahould be addressed to the Cooperative Test Service, 
15 Amsterdam Avenue, New York City. 

The accumulation of data and experience of the past 
six years has had the effect of modifying the concept 
of what a test should measure and how this should 
be accomplished. As a result of extensive discussion 
at a conference, held at the University of Chicago last 
June, the 1942 form of the test is considerably differ¬ 
ent from the tests of the past four years. The test 
has been administered in a preliminary fonn to deter¬ 
mine the difficulty and validity of each item, and the 
committee hopes for its wide-spread adoption. A 
brief description of the test follows: 

Part /. General Knowledge and Information, 

This section is based on knowledge of onr acquaintance 
with important facts, deflnitions, Jaws and theories of 
ehomistry. ilistorieal cvente and application of chem¬ 
istry to the social and economic world are reprosonted. 
Part II, Ajrplication of Principles, 

This p.art attempts to measure the ability to solve 
niimorlcal problems, to balance equations and to make 
quantitative predictions by the application of cheinicttl 
principles. 

Part III, Scientific Method, 

This section is concerned with the understanding of the* 
relation of observation, definitions, laws, theories in the 
scientific procedure. The relation of theory to experiment 
is represented, as well as the ability to interpret chemical 
data. 

Part IV, Knowledge of Laboraiory Technic and Procedure, 

This new section is included in the effort to measure 
acquaintance with the laboratory and knowledge of “cor¬ 
rect'' procedures. It docs not attempt to measure skill 
or technic per sc. 

The committee which ia sponsoTing the test is com¬ 
prised of the following members of the Division of 
Chemical Education: 

B. Clifford Hendricks, University of Nebraska; Bufus 
D. Reed, New Jersey State Teachers College; Ed. F. 
Degering, Purdue University; Laurence 8. Foster, Drown 
UnivoTsUy; Earl W. Phelan, Georgia State Womans Col¬ 
lege; Theodore A. Ashford, University of Chicago, and 
Otto M. Smith, Oklahoma Agricultural and Mechanical 
College, clioirman, 

AMERICAN STANDARDS FOR 1942 

The American Standards Association has an¬ 
nounced the publication of its new list of American 
Standards for 1942. This announcement points out 
that in view of the importance of standards and speci¬ 
fications, not only for every-day work but to speed up 
production for defense, tliis particular list of stand- 
ards should be in the hands of the engineering and 
purchasing departments of every manufacturing firm 
in the United States, 

Nearly 500 American Standards are listed in a wide 
variety of industrial fields and in the fields of indus¬ 


trial and public safety. There is a separate heading 
for American Defense Emergency Standards—stand* 
ards developed specifically for defense purposes, and 
for the first time all American Safety Standards are 
listed together in a separate section. 

The standards include definitions of technical terms, 
specifications for metals and other materials, methods 
of test for the finished product, dimensions, safety 
provisions for the use of machinery and methods of 
work. They reach into every important engineering 
field, serving ns a basis for many municipal, state and 
federal regulations. 

In each case these standards represent general 
agreement on the part of maker, seller and user 
groups as to the best current industrial practic^c. 
More than 600 organizations are taking part in this 
work. The standards are frequently reviewed and 
revised in order to keep them in line with changing 
indastrinl needs. New standards, and those brought 
up to date within the year, are especially marked in 
the list. 

The list will be sent free of charge to any one writ¬ 
ing in for it. Requests should be adtlressed to the 
American Standards Association, 29 West 39th Street, 
New York, N. Y. 

WAR WORK OF THE DEPARTMENT OF 
PSYCHOLOGY OF YALE UNIVERSITY 

The following members of the department of psy¬ 
chology of Yale University arc working full- or part- 
time in work in connection with the war: 

Leonard W. Doob, social psychologist who is on leave 
of absence from tlie university, is employed now with the 
Office for Emergency Management in Washington. He is 
in charge of the analysis section of the Office of the 
Coordinator of In ter-American Affairs, under Nelson 
Bockofoller. In tliis capacity, he supervises a staff in the 
analysis of public opinion in Latin American repubUes, 
and Axis propaganda directed at thorn. Ho also analyzes 
the effects of American activities in this respect and 
makes recommendations to all divisions of the office on 
the basis of his findings. Doob is the author of * ^ Propa¬ 
ganda." 

Neal E. Miller has recently been granted a leave of 
absence to accept a commission in the Army Air Force, 
where ho is engaged in the pilot selection program and in 
research on problems of emotional adjustments in avia¬ 
tors. 

Judson S. Brown, instructor in psychology, has boon 
eominissioned first lieutenant in the Army Air Corps and 
will be engaged in psychological research under the direc¬ 
tion of Colonel Harry (5f. Armstrong. 

Several members of the department, including Murk A. 
May, Neal E. Miller, Judson 8. Brown and Robert B. 
Sears have been engaged in New Haven In the Air Raid 
Warden Training Program giving addroMes on the pre¬ 
vention of panic. 

Walter R. Miles, professor of psychology, i§ a meB(d)er 
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of the Natioxml Rosearoh Council, studying aviation medi¬ 
cine, Sound control in vohleles, aircraft pilot selection and 
training and night vision. He is chairman of its Emer¬ 
gency Committee in Psychology. He is also chairman of 
the National Research Council Committee on Problems of 
Neurotic Behavior, 

Robert M, ¥erkes, professor of psychobiology, is expert 
consultant to the War Department and a member of the 
National Research Council’s Emergency Committee in 
Psychology. 

Carl 1. Hovland, assistant professor, is co-author of the 
intelligence testa itsed by the Navy Air Corps in selecting 
candidates. He is unofficial adviser and consultant in 
aviation testing both in this country and in Canada. In 
addition, under the auspices of the War Production Board, 
Hovland is statistician and industrial psychologist for a 
group studying working arrangements in watr industries. 
He has recently been appointed expert consultant to the 
Secretary of War. 

THE AMERICAN SOCIETY OF NATURALISTS 

At the recent Dali ns meeting of the American 
Society of Naturalists, officers were elected as follows: 
Dr. Ralph E. Cleland, professor of biology and chair¬ 
man of the department, Indiana University, presi¬ 
dent; Dr. L, C. Dunn, professor of zoology, Columbia 


University, vice-president for the next year, and Dr. 
Malcolm R. Irwin, professor of genetiews, College of 
Agriculture, University of Wisconsin, treasurer for 
three years. Dr. A. C. Kinsey, Indiana University, 
continues as secretary for a period of three years. 

At the Burnc meeting, the following persons were 
elected members of the society on account of outstand¬ 
ing achievement in biological research: 

B. G. Anderson, WeBtem Reserve; P. B. Armstrong, 
Syracuse, L. G. Barth, Columbia; P. A. Beach, American 
Museum of Natural History; Cliarles M. Breder, Jr., New 
York Aquarium and American Museum; J. W. Buchanan, 
Northweatorn; W. Burrows, Cliicago; D. P. Costello, 
North Carolina; J. N. Couch, North Carolina; P. S, 
Galtaoff, IT. S. Bureau of FiaheritJfl; V. Hamburger, 
Washington; A. Uollaetider, U. S. Public Health Service; 
Olay G. Huff, Oiicago; Libbie H. Hyman, American 
Museum of Natural History; George W. Kidder, Brown; 
L. H. Leonian, West Virginia; Howard S. Liddell, Cor¬ 
nell; N. E. Mclndoo, IT. S. Bureau of Entomology; Clar¬ 
ence P. Oliver, Minnesota; RobertB Rugh, New York; 
P. O. Schmitt, Washington; G. L. Stobbins, Jr., Califor¬ 
nia ; Ivon R. Taylor, Brown; H. B. Tukey, Cornell; B. W, 
Wells, North Carolina State College ; E. T. Wherry, Penn¬ 
sylvania; D. M. Whitaker, Stanford; Truman G. Yuncker, 
De Pauw. 


SCIENTIFIC NOTES AND NEWS 


Dr. William J. Giks, professor emeritus of bio¬ 
chemistry at Columbia University, was the recipient on 
his seventieth birthday on February 21 of congratu¬ 
latory meBsagres from dental organizations throughout 
the nation. Dr. Gies was the organizer of the Inter¬ 
national Association for Dental Research, founder of 
the Jottmul of Dental Research j director of the Car¬ 
negie Foundation Study of Dental Education in the 
United States and Canada and a leader in the organi¬ 
zation of the American Association of Dental Schools. 

A LIFE fellowship in the Thomas A. Edison Founda¬ 
tion for the Advancement of Science and Education 
has been conferred upon Dr. Robert Gordon Sproul, 
president of the University of California. The award 
is given to ''only a few outstanding Americans in the 
fields of medicine, science, art and education, who 
have made some real contribution to human welfare.^’ 

The 1942 Hillebrand Award of the Washington, 
D, C., Section of the American Chemical Society was 
presented to Dr. Michael X. Sullivan, director of the 
Chemo-Medieal Research Institute of Georgetown 
University, in rcu‘ognit5on of his work in measuring 
important chemical constituents in living organisms. 
The presentation ceremony was held on March 12 at 
the Cosmos Club, Washington, D. C. 

The three hundred and eleventh meeting of the 


Washington Academy of Sciences was held on March 
19 at the Cosmos Club. The nieetiug was devoted to 
the presentation by the academy of its awards for 
scientific achievement for 1941. These are; For the 
Biological Sciences^ G. Arthur Cooper, U. S. National 
Museum, ‘4n recognition of his distinguished service 
in invertebrate paleontology, notably for his discovery 
of anatomical structures hitherto unknown”; for the 
Engineering Sciences^ Theodore R. Gilliland, National 
Bureau of Standards, “in recognition of his distin¬ 
guished service in originating automatic ionosphere 
recordings of continuously variable radio frequen¬ 
cies”; for the Phgsical Sciences, Sterling B. Hen¬ 
dricks, U. S. Bureau of Plant Industry, “in recogni¬ 
tion of his distinguished service in determining the 
constitution of micaceous and other complex min¬ 
erals.” 

At the annual dinner in New York on March 13 
of the Society of Automotive Engineers, the Wright 
Brothers Medal was awarded for last year’s “out¬ 
standing contribution to aeronautical knowledge” to 
Samuel J, Loring, vibration engineer for the Vought- 
Sikdrrity division of United Aircraft. Dr. J. C. 
Hunsaker, chairman of the National Advisory Com¬ 
mittee for Aeronautics, presented the award to Mr. 
Loring, whose paper on high-speed flutter in aircraft 
was read before the society a year ago. 
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D». H. DE Foebbt was the guest of honor at a din¬ 
ner given recently by the Botany Gub and Phi Sigma, 
honorary biological fraternity, to celebrate his twenty 
years of service at the University of Southern Cali¬ 
fornia. He was presented with a radio set. 

I)b. John Harvey Kelioco, since 1876 medical 
director and surgeon of the Battle Creek Sanitarium; 
founder and medical director of the Miarni-Battle 
Creek Sanitarium; founder and president-emeritus of 
Battle Creek College, was the guest of honor on Feb¬ 
ruary 26 at a dinner given by the Battle Creek cham¬ 
ber of commerce and the county medical society. An 
inscribed scroll was presented to him. 

At the Dallas meeting of the American Society of 
Zoologists the following officers were elected: Presi¬ 
dent, L. L. WoodruflE, Yale University; Vice-president^ 
C. G. Hartman, University of Illinois; Secretary, L. 
V. Domm^ University of Chicago; and Treasurer^ 
H. W. Beams, State University of Iowa. 

The Columbia University Chapter of Sigma Xi has 
elected Dr. Victor K. LaMer, professor of chemistry, 
to succeed Dr. Selig Hecht ns president of the society. 
Professor Jan Schilt, head of the department of 
astronomy, has been elected vice-president. 

Dr. David Brunt, professor of meteorology nt the 
Imperial College of Science and Technology, London, 
has been elected president of the Royal Meteorological 
Society. 

Dr. Peter Fkandsen, professor of zoology and bac¬ 
teriology and head of the department of biology of 
the University of Nevada, for forty-one years a mem¬ 
ber of the faculty, will retire at the close of the 
academic year. 

Dr. Louis M. Heil, research associate in science at 
the University of Chicago, has been made head of the 
department of physics at Cooper Union with the rank 
of full professor. He will succeed Professor Albert 
Boll, who retires on June 30 after thirty-seven years 
of service. 

Dr. Otto Loewi, Nobel laureate and research pro¬ 
fessor of pharmacology at New York University, will 
be at the University of Washington in Seattle for the 
spring quarter. He will conduct a series of weekly 
seminars on Tuesday evenings, beginning on April 28, 
on autonomic drugs, the sensitivity of denervated 
organs, the chemical determination of the nervous 
impulses and related topics. Four public lectures are 
also planned covering the general aspects of the 
chemical mediation of nervous activity, regulation of 
the organism and drug action and drug activity. 

Db. H. C. Sherman, Mitchill professor of chemistry 
and head of the department at Columbia University, 
has been appointed vice-chairman of the Food and 
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Nutrition Board of the National Research Coumdl 
and a member of its executive committee and of its 
standing committee on research. 

Dr. Waldo Shumway, professor of zoology in the 
University of Illinois, has been called to field duty 
in the U, S. Army as a major of infantry. Prom 
1917 to 1919 he served as a first lieutenant in the 
103d Infantry, A. E. F, 

Professor C. K. Leith, of the University of Wis¬ 
consin, at present adviser to the Materials Division 
of the U. S. War Production Board, has been giving 
a series of ten lectures under the auspices of the divi¬ 
sion of geology and geography of Columbia Univer¬ 
sity, entitled “Minerals in Peace and War.^^ 

Db. James S. MoLester, professor of medicine at 
the School of Medicine of the University of Alabama 
and post president of the American Medical Associa¬ 
tion, will deliver the Hermann M. Biggs Memorial 
Lecture at the New York Academy of Medicine on 
April 2. He will speak on “Nutrition and the Nation 
at War.” 

Dr. Paul R. Heyl, of the National Bureau of 
Standards, spoke on March 14 before the Philosoph¬ 
ical Society of Washington. His address was entitled 
“A New Determination of the Constant of Gravita¬ 
tion.” 

Db. H. A. Bethb, professor of physics at Cornell 
University, is delivering Sigma Xi lectures at the fol¬ 
lowing institutions: Washington and Jefferson Col¬ 
lege, Swarthmore College, North Carolina State Col¬ 
lege, Brown University, Western Reserve University 
and the Hlinois Institute of Technology. 

Dr. Marion Hines, associate professor of anatomy 
at the Johns Hopkins Medical School, gave the Howe 
Lecture of Ophthalmology on March 17 at the Har¬ 
vard Medical School. The subject of the lecture was 
“Recent Contributions to the Localization of Vision 
within the Central Nervous System.” 

The annual meeting of the Division of Anthropol¬ 
ogy and Psychology of the National Research Council 
will be held in Washington on Saturday, April 25. 

The Kentucky Academy of Science will hold its 
twenty-ninth annual meeting at the University of 
Kentucky on April 10 and 11, with divisional groups 
holding section^ meetings. These groups wiU include 
the Kentucky branch of the Society of American 
Bacteriologists; the divisions of biology, chemistry, 
mathematics, physics, psychology and philosophy, and 
the Kcntuclgr Geologi^l Society. 

A CONFERENCE on “ColoT, Constitution and Kbikk 
dons of Dyes” will be held at the American Ihfiieenm 
of Natural History on March 27 and 26 by tbh 
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af Physios and Chemistry of the New York Academy 
of Sciences. There will be an informal subscription 
dinner on Friday evening. 

Thrke chapters of the Society of the Sigma Xi, the 
national honoraiy society for the promotion of re¬ 
search in science^ are being installed during March. 
The Utah State Chapter was formally installed at the 
Utah State Agricultural College, Logan, on March 14. 
After a convocation in the morning and formal in- 
stallation ceremonies in the afternoon, there was a 
dinner, followed by an address on ''The Structure of 
Liquids,’’ by Dr. John 0. Kirkwood, professor of 
chemistry at Cornell University. A chapter at the 
Louisiana State University, at Baton Rouge, will be 
installed with appropriate ceremonies op March 24. 
At the Illinois Institute of Technology, Chicago, a 
new chapter will be installed on March 26, with Dr. 
Ross A. Gortner, professor of agricultural biochem¬ 
istry at the University of Minnesota, and Dr. George 
A. Baitsell, of Yale University, national secretary, as 
the installing officers. 

Thk Committee on Scientific Research of the Ameri¬ 
can Medical Association invites applications for 
grants in support of researches on problems more or 
less closely connected with clinical medicine and pub¬ 
lic health. For infonnation address the committee 
at 635 N, Dearborn Street, Chicago, III. 

A UxiTKD Pbsss dispatch, dated from Chicago on 
February 15, states that the Council on Medical Edu¬ 
cation and Hospitals of the American Medical Asso¬ 
ciation has dropped the Medical School of the Univer¬ 
sity of Georgia from its list of approved schools. A 
resolution to this eifect was adopted at a business 
meeting and was signed by the chairman of the coun¬ 
cil, Dr. Ray Lyman Wilbur, president of Stanford 
University. In sending copies of the resolution to the 
chancellor of the university and the dean of the medi¬ 
cal school, it is pointed out that its action was "with¬ 
out prejudice to students now enrolled.” It was said 
mformally that the action of the oounoil expressed the 
disapproval of the dismissal of several members of 
the faculty after Governor Eugene Talmadge accused 
them of advocating "race equality.” 

It is stated in Museum New that the committee on 
education and participation in science of the Ameri¬ 
can Philosophical Society, Philadelphia, terminated 
its work on February 2. Plans of W. Stephen 
Thomas, executive secretary of the committee, to enter 
military service detenmued the committee’s action in 
bringing the enterprise to a dose, Mr. Thomas, who 
was formerly in charge of the educational department 
of the Academy of Natural Sciences of Philadelphia, 
hftd e$3nried the bnrden of the enterprise from its be¬ 


ginning in 1939. The committee, under the chairman¬ 
ship of Dr, Edwin Q. Conklin, executive vice-president 
of the American Philosophical Society, undertook a 
survey of adult education in science in the Philadel¬ 
phia region and the promotion of participation of 
adults in discasaion forums, laboratory courses, 
museum tours, field trips, research in science and 
other activities. The organization of the Philadelphia 
Council of Amateur Scientists was an outgrowth of 
the committee’s work. The committee published a 
monthly circular of activities in science in the region. 

Tjub second National Chemical Exposition spon¬ 
sored by the Chicago Section of the American Chemi¬ 
cal Society, will be held from November 17 to 22 at 
the Stevens Hotel in Chicago. It is reported that 
more than 60 per cent, of available exhibition space, 
double the area of the first exhibit held in December, 
1940, is already under contract with leading firms 
throughout the country. Victor Conquest, director of 
research for Armour and Company, is chairman of 
the committee in charge of a National Industrial 
Chemical Conference to be held in conjunction with 
the exposition, the program for which is now being 
arranged. It will be addressed by leaders in the 
chemical industry. It is announced that many scien¬ 
tific societies are planning to hold their meetings in 
Chicago during the period of the exposition. 

Ik reply to a telegraphed request from the National 
Safety Council for cooperation in President Roose¬ 
velt’s war against accidents, the American Standards 
Association has made public the following statement; 
"The American Standards Association, the national 
standardizing body in the United States, whose mem¬ 
bership consists of leading industries, most of the 
departments and administrations of the Federal Gov¬ 
ernment and the leading technical organizations of 
the country, including the National Safety Council, 
offers its complete cooperation in the effort of the 
eotmoil to comply with President Roosevelt’s request 
that it lead a campaign against accidents of all kinds 
that are hampering the National Defense Program. 
The development of national safety standards pre¬ 
scribing methods of removing accident hazards and 
conducting processes in a safe manner is essential to 
any nation-wide accident prevention campaign and 
has Icmg been a most important part of the American 
Standards Association national standardization pro¬ 
gram. The sixty standards already developed will 
enable the council to present recommendations to the 
groups contacted in the campaign. An Emergency 
Procedure for the development of standards essential 
to national defense has been established by this asso¬ 
ciation. This and other facilities of the association 
ate offered for use in your campaign.” 
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DISCUSSION 


INSECTS AND EPIDEMIOLOGY OP 
POLIOMYELITIS* 

In Science for February 13, Professor Charles T. 
Brues discussed our report on flies as carriers of 
poliomyelitis virus^ and probably expressed the feel¬ 
ing of many entomologists when he referred to our 
description of the insects as *‘naively vague” although 
he was kind enough to add “for an otherwise carefully 
executed experiment.” The purpose of this com¬ 
munication is to remove some of this “naive vague¬ 
ness” by reporting certain data which have come to 
light since the publication of our original note, and 
to comment on the possible role of insects in the 
epidemiology of poliomyelitis. 

When it is recalled that at the beginning of our 
experiments there was no valid evidenc^e of the exist¬ 
ence in nature of non-human carriers of poliomye¬ 
litis virus, it will not be difficult to understand why 
in the first tests we included all insects found in 
our traps even the caterpillar, “four-winged insect,” 
moth and bee. The first part of the job was to 
determine whether insects are carriers and the second 
part, which ones. By this time we have been able to 
demonstrate the presence of poliomyelitis virus in 8 
of the 15 batches of flies trapped during outbreaks 
of the disease in Atlanta and Cleveland. If we had 
tested relatively large quantities of the stools of 15 
patients during the acute stage of poliomyelitis we 
could not have expected a very much higher incidence 
of positive results. And yet it is worth noting that, 
with one exception, the positive results we obtained 
were with insects that were not caught in the vicinity 
of privies. Our patients had been in the hospital for 
days or weeks and the other probable virus carriers 
in the city homes used good toilets. Where these in¬ 
sects got their virus is one of the intriguing problems 
for the future. 

The distinctly positive results which wc obtained 
with collections of insects consisting only of flies 
leaves no doubt that they are carriers of the vims. 
The proportion of the different varieties of flies 
present in the virus-positive batches was noted and 
representative specimens, preserved in the frozen 
state, were kindly identified for ua by Mr. David G. 
Hall, of the Bureau of Entomology of the U, S. De¬ 
partment of Agriculture. In Atlanta the bait con¬ 
sisted of sliced bananas sprinkled with sugar, and 
more than 95 per cent, of the flies consisted of Muaca 
dotnestica; the virus was isolated from 1 of 3 batches 
tested and the flies in the positive sample consisted of 

* Aided by a grant from the National Foundation for 
Infantile ParalyBis, Inc. 

I A. B. 8abin and R. Ward, Science, 94: 690, 1041. 


203 specimens of Musca domestica and 5 blowflies of 
which 3 can be classified as Callipkoridae: Phaenicia 
sericata (Mg.). In Cleveland fresh meat was added 
to the bananas and sugar, and the specimens which 
were caught and shown to carry the virus consisted 
of flics, 90 to 95 per cent, of which belonged to the 
Callipkoridae (blowflies) and the remainder to the 
family of Muscidae, The virus was demonstrated in 
7 of the 12 botches tested. The large majority of 
Qalliphoridae were Phaeniciu sericata, and only 
few or rare specimens of the following were 
encountered: Phormia regina (Mg.), Protophormia 
terrae-novae (U.-D.), Cynoviyopsis eadaverina (R.- 
D.) and CalUphora erythrocephala (Mg,). The Mua- 
cidae were mostly Musca domestica L. with only oc<!a- 
sional representatives of Mmcina stabulans (Fall.) 
and Ophyra leueostoma. Virus was isolated from one 
collection of flies in which only Phaenicia sericata 
(green bottlefly), Protophormia terrae-novae (black 
blowfly) and Musca domestica were present. While 
it is possible that a variety of species of the Galli- 
phoridae and Muscidae can carry the virus, future 
studios with more specific baits and careful selection 
of individual species will greatly elucidate this ques¬ 
tion. It should be noted that we were unable to ob¬ 
tain positive results with Rhesus monkeys, and be¬ 
cause Cynomolgi are needed, these studies will prob¬ 
ably have to be postponed until importation from 
Java is again possible. 

Because we have recently been able to demonstrate 
the presence of poliomyelitis virus in the blood of 
CyiiomolguH monkeys paralyzed after oral infection 
with a strain of recent human origin (unpublished 
data), we believe that blood-sucking and biting insects 
should not be completely left out of consideration. 
Perhaps the reason the experiments of Rosenau and 
Brues* and of Anderson and Frost® on the experi¬ 
mental transmission of poliomyelitis from monkey to 
monkey by means of the biting stable-fly {Stomoxys 
calcitrans) could not be repeated by the same workers 
nor by others, is that a strain of sufficiently recent 
hunuin origin may not have been used in the later 
experiments, rather than that epizoio parasites like 
fleas may have escaped attention, as Professor Brues 
suggests. 

We can not quite agree with Professor Brues when he 
says that it is growing “increasingly evident that the 
spread of poliomyelitis can not be traced to direct 
human contact nor to indirect contact through healthy 

< M. J. Rosenau and 0. T. Brues, Bull* 8 tats Bd, Health, 
Massachusetts, 7: 314, 1012. 

» J. F. Anderson and W. H. Frost, U* 8, PuhUo HsaRk 
Repts*, 27: 1733, 1912; ibid*, 28: 833, 1913. 
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hmian carrierg.. •Careful iuveatigation of a small 
outbreak of the disease in a Chicago suburb last sura^ 
mer revealed a striking example of spread by car¬ 
riers/ FurthermoTe, poliomyelitis has long been re¬ 
ported to occur in the winter, although the virus had 
not been isolated from winter cases. In recent weeks 
we have been able to wjnvincc ourselves of the exist¬ 
ence of winter poliomyelitis by isolating the virus 
from the stools of one piiralytic and one non-paralytic 
case in Cincinnati in the middle of January, as well 
as from an apparently healthy younger sibling of 
each of these patients. Professor Brues is espe¬ 
cially inclined to throw suspicion on rats because 
as he wiys *‘the virus can now readily be propagated 
in certain rodents. . . While it is true that Arm¬ 
strong established a strain of poliomyelitis virus in 
cotton rats and mice in 1939, it is unfortunately not 
true for numerous strains of virus of human or 
recent human origin which have been tested in rais 
and mice since that time. The virus of ^^spontaneous 
poliomyelitis” of mice (Theiler’s virus) may be patho¬ 
genic for cotton rate but is without effect in monkeys/ 
And one of the criteria which we and others have 
found applicable to the large numbers of poliomyclilis 
strains that have been isolated from human beings and 
flies is that while pri*ducing paralysis in monkeys they 
are not pathogenic for mice, guinea pigs and rabbits. 

We believe that the search for a reservoir of polio¬ 
myelitis virus among lower animals is worth while and 
should continue. It is also evident, however, that cpi- 
demiologically poliomyelitis seems more to resemble 
diseases like typhoid fever and dysentery in which the 
chief reservoir of infection is in human excreta and 
both direct and insect spread may bo possible, rather 
than some or all of the summer encephalitidcs where 
the chief reservoir appears to be in lower animals with 
spread occurring by means of a specific insect (mos¬ 
quito) vector. Having isolated the virus from winter 
cases, we are inclined to regard poliomyelitis as a 
disease which occurs the year round but has n greater 
incidence during the summer and autumn because 
greater dissemination of the virus may be nuide pos¬ 
sible by u number of factors, including insects such as 
flies. 

Albert B. 

Robert Ward 

The Ohdudeen HosmAL Bebeabch Foundation 

AND THt DkPAMUXKT OV PEDIATRICS, 

UNivEiisiry or Cincinnati, Collboe of Mkdicine 

PLAOIOTROPIC HABIT OF GROWTH IN 
NORWAY SPRUCE 

liATEBAL twigs from the lower branches of Norway 

* E. A. PisocBek, H. J. Sbaughnessy, J. Zlchls and B. O. 
Levinson, /ottr- .din. Am^ 117: ms, 1941. 

Th^or, 20: 443, 1941; P. K, Olitsky, 

,'IVoo» Jfedv 43: 339, 1940- 


Bpruee trees when used as cuttings yield some rooted 
cuttings with the new terminal shoot developing at an 
angle from the vertical. This plagiotropic habit of 
growth if peTBistent would be highly undesirable for 
forest planting stock. Obsen^ations of this feature 
have been made in connection with studies^* “ of the 
vegetative propagation of Norway spruce trees dur¬ 
ing the past three years. 

In one collection of 650 cuttings from trees 26 years 
old plagiotropic growth was evident in 19.4 per cent, 
of the cuttings three months after planting. In an¬ 
other collection of 600 cuttings from trees 40 years 
old plagiotropic gi’owth occurred to the extent of 14.4 
per cent. Some of the rooted cuttings were planted 
outside in a nursery, while others were potted and 
grown in a greenhouse. 

By the end of the first growing season the plagio¬ 
tropic habit of growth was less evident than earlier. 
With maturation of the .stem tissues a number of the 
terminal shoots which had been but slightly plagio¬ 
tropic earlier now assumed a vertical or almost ver¬ 
tical position. This is similar to the growth habit of 
a lateral shoijt of the terminal whorl of a conifer 
whose leading shoot has been injured or removed. 
The plagiotropic habit was maintained by some of the 
shoots throughout the first year but gave way to nor¬ 
mal vertical orientation of the terminal shoot in the 
second year. The habit of growth of the terminal 
shoots of the during the third year was normal 
and indicates that subsequent growth w^ill be normal. 
It is believed that an early expression of plagiotropic 
growth in some rooted cuttings of Norway spruce 
does not offer a serious objection to the employment 
of vegetative reproduction of this species. 

CAIiL G. Deubeb 

Osborn Bota^nioad Laboratort, 

Yale University 

A SIMPLE AIR-RAID ALARM 

A SIMPLE air-raid alarm system has been developed 
and installed by the Cranbrook Institute of Science, 
which would be suited to many other buildings, par¬ 
ticularly those already equipped with public-address 
systems. 

A switch and radio volume control unit are placed 
near the telephone switchboard, over which warnings 
would\be received. The unit controls a bank of radio 
amplincation tubes, which build up the unholy noise 
of a toue-oficillator tube, the wail of which is con¬ 
trolled by the operator in accordance with the official 
fluctuating two-minute warning or the steady “all 
dear” dgnal. The sound is broadcast through cight- 

I 0 . 0 . Pouber and J. L. Faxrar, Bcience, 90 : 109 - 110 , 
1939 . 

s 0. G. Deuber, Trans. ConneetUnii Acad. Arts and Sai,, 
34 ; 1 - 33 , 1940 . 
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inch permanent-magnet speakere, but two of which 
were required for our building of five floors. The 
cost of equipment was approximately $25.00. 

Kobebt T. IIatt 

Cbanbrook Institute or Science, 

Bw)OMriELD Hills, Mich. 

ENTOMOLOGY AND WARFARE 

A YOUNG friend of mine, a keen student of insects, 
has recently been taken over by the military authori¬ 
ties as an entomologist. He does not know where he 
will be sent or did not when I talked with him, but he 
has a keen sense of the possibilities of such a position, 
and is very enthusiastic about it. Years ago, I met Sir 


David Bruce in Madeira, and he commented on the 
great opportunities for work connected with the trana- 
nxission of discoae in the tropics and the unwillingnesfl 
or inability of most resident medical oflBcers to take up 
this work, in addition to their regular duties. If our 
military authorities are now estaUishing entomological 
units, with trained workers, in all the places where our 
ti'oops are stationed in the tropics, the results will cer¬ 
tainly be of great importance. Sickness and death 
will be prevented, and information will be obtained 
which will be of value in times of peace. 

T. D. A. CoCKEBEOili 

CiTEUs Experiment Station, 

Riverside, Calif. 


QUOTATIONS 


IMPACTS OF THE WAR ON AGRICULTURAL 
SCIENCE AS INDICATED BY THE DE¬ 
CEMBER SOCIETY MEETINGS 

So many of the scientific societies of agricultural 
interest hold their annual meetings in late December 
that this period normally assembles more research 
workers in agriculture than any other of the year. 
For this reason these gatherings furnish an unusual 
opportunity to obtain a cross section of current 
thought and trends in some of the most important 
fields. In this respect, the 1941 meetings were no 
exception. Although formulation of their program.s 
was well advanced before Pearl Harbor, the war and 
its impacts inevitably permeated whatever was said 
and done. 

Three main groups of these meetings were attended 
by representatives of the Office of Exxierinient Sta¬ 
tions. The largest in point of numbers and con¬ 
stituent bodies was that at Dallas, Texas, centering 
around the American Association for the Advance¬ 
ment of Science and including among others the 
American Phytopathological Society, the Society for 
Horticultural Science, the Society of Plant Physiolo¬ 
gists and the Mycological Society, the Genetics Society 
and tlie Potato Association of America. A second 
group was that of nation-wide social science societies, 
held in New York City and including among others 
the American Farm Management Association and the 
Rural Sociological Society of America. The third 
was held in San Francisco and included the American 
Association of Economic Entomologists and the Ento¬ 
mological Society of America. All these groups were 
largely attended, and there was the euatomary sub¬ 
stantial representation from the Federal Department 
of Agriculture and the land-grant colleges and experi¬ 
ment stations. 

One of the organizations giving special attention 
to the WOT situation was the American Phytopatho¬ 


logical Society. This society scheduled a panel dis¬ 
cussion, sponsored by its extension work and relations 
committee and having as its topic for discussion Plant 
Patholog)^ in Relation to National Defense and Post- 
War KendjustmentH, The meeting was opened by 
Director C. R. Orton, of West Virginia, who took 
up the national emergency programs a.s to crop pro¬ 
duction and garden goals and set forth the plant dis¬ 
ease progi’am involved. Other B]>eakers drew atten¬ 
tion to the opportunity for increased service to Latin 
America, the fungicide and spray machinery situation 
and the need of better transmission of research find¬ 
ings to the farm. On this last point, it was stated 
that less than half the states now have extension plant 
pathologists. In an attempt to remedy some of the 
difficulties in this direction, a group of southern plant 
pathologists set aside their original program for a 
special conference to consider what they might do 
of a war-time value and formulated simple, specific 
directions for the control of tomato wilt, sweet-potato 
wilt and other Fusarium wilts of southern crops. 

The society as a whole voted to affiliate with the 
American Society of Agricultural Sciences, Thereby 
it became the first society in this country to effect asso¬ 
ciation with this good-neighbor group established to 
promote helpful relationships among the agricultural 
scientists of the American Republics. 

Probably the most significant action of the phyto¬ 
pathologists was their formation of a war emergency 
committee, consisting of their retiring president, Dr. 
J. G. Leach, of West Virginia; Dr. E. C. Stakman, 
of Minnesota; Dr. R. P. White, formerly of the New 
Jersey Stations; and their newly elected president, 
Dr. L. M. Hutchins, of the XJ. 8, D. A. Bureau of 
Plant Industry. Regional representatives for the 
New England, Middle Atlantic, Southern, Upper Mis¬ 
sissippi Valley and Pacific Divisions and representa¬ 
tives for plant quarantine, research, extension and 
fungicide manufacture were also designated, A ten- 
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Utive program of war services dealt with such matters 
as the codifying for immediate use of existing infor¬ 
mation on plant disease prevention, an expanded 
extension service, redirection of current research pro¬ 
grams toward emergency uses and increase of special 
emergency experimentation, reexuniinntion of long¬ 
time basic research projects, intensifl<5ation of plant 
disease survey work, tightening of plant quarantines 
and the holding of regional confenmees as a basis for 
developing coordinated action and research programs 
to meet war needs in the different areas. Keports 
were received from several stales which indicated that 
already energetic work was proceeding within the 
experiment stations to reconstruct their departmental 
research programs to meet war emergency needs. 

The Genetics Society of America adopted resolu¬ 
tions referring to the continuity of fundamental re¬ 
search, now destroyed by war in almost all parts of 
the world, ns “probably the most important investment 
that can at present be made for the benefit of the post¬ 
war period/^ It urged upon Congress and the Federal 
Government “the importance of safeguarding the con¬ 
tinued prosecution of fundamental research by those 
institutions which are now supported by Federal 
funds.” 

The sociological discussions in New York City cen¬ 
tered very definitely around the war situation. One 
session dealt with rural population and national de¬ 
fense, and another with an agricultural program for 
defense and the post-war period. Rural health re¬ 
ceived emphasis in a number of programs, notably in 
an appeal by Dr, M. L, Wilson, of the U. S. D. A. 
Extension Service, for a wide use of our knowledge 
of nutrition in carrying out agricultural policy and by 
Miss Dorothy Dickens of Mississippi on the family 
and national defense. There was also a session on 
rural institutions and national defense, in which the 
school and the church received special attention. Still 
another set of papers dealt with the integration of 
social research in the Americas and cultural barriers 
to American solidarity. Much interest was shown by 
the rural sociologists as a group in the organization 


of their research for maximum effectiveness on a wor^ 
time basis and the need of making readily and widely 
available whatever findings could be synthesized and 
applied in emergency production. 

The entomological meetings at San Francisco natu¬ 
rally drew their attendance largely from the western 
states, but the problems considered in the various 
papers and conferences represented the major phases 
of national entomological effort. One of the most 
profitable sessions of the economic entomologists de¬ 
veloped in the extension section where the entomolo¬ 
gists’ place in national defense was discussed. It 
was pointed out that 32 entomologists are following 
their profession as commissioned officers in the armed 
forces, 10 of whom are in the Navy and 22 in the 
Army. In other instances, professional entomologists 
are cooperating with military authorities in sand-fly 
and mosquito control, location of camps, etc. The 
need for adjustments of long-time research projects 
was mentioned. It was pointed out that large-scale 
operations are probably essential during the present 
emergeney. Several authorities on insecticides men¬ 
tioned the shortage of various essential materials. 
For example, many of the oils needed in the West 
arc now going for aviation purposes; rotenone can 
no longer be obtained in quantity; enough arsenic is 
difficult to get at the present time. The association 
reaffirmed its desire to be of service in any way pos¬ 
sible during the present state of emergency and ex¬ 
pressed its willingness to cooperate with other groups 
with which its service may be coordinated. 

Thus regardless of the place of assembly or the 
field of special interest, wo find agricultural science 
mobiliwng to render a maximum of assistance. In 
these meetings plant pathologists in Dallas, rural 
sociologists in New York City and economic entomolo¬ 
gists in Sun Francisco alike demonstrated the solidar¬ 
ity of the personnel engaged in agricultural research 
in the nation and by typically democratic procedures 
indicated distinct progress in reorganizing their work 
to meet the new conditions and needs .—Experiment 
Station Record. 


SCIENTIFIC BOOKS 


DARWIN AND OUR INTELLECTUAL 

heritage 

Darwin, Marx, Wagner, Critique of a Heritage, 
By Jacques Barzuk. xii + 420 pp. Little, Brown 
and Company. 1941. $2.76. 

A BOOK about Darwin^ Marx and Wagner all at the 
same time will cause some lifting of eyebrows. The 
author explains the juxtaposition of names in the first 
sentence of the preface: “This book has not three sub¬ 


jects, but one. That one is simply the prevailing 
form of our thinking in an age of materialism and 
machinery.” Darwin, Marx and Wagner were in 
some way responsible for, or at least have symbolized 
the advent of, the current ideas in their respective 
spheres—science, social science and art, “Through 
their efforts, feelings, beauty, and moral values were 
shown to be illusions for which the world of fact gave 
no warrant.” And “when the layman carries his 
thoughts beyond what he can see and touch, mecha- 
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nistic materialism becomes a menace.” The present 
“world catastrophe is the upshot. 

The author is neither a biolog;ist nor an anti'evohi- 
tionist. He is an outstanding historian and philoso¬ 
pher interested in the development of the intellectual 
climate of our time. Asking Professor Barzun’s for¬ 
giveness, we shall consider only the part of his book 
dealing with Darwin. To many a biologist his treat¬ 
ment of Darwin will seem irreverent to the point of 
blasphemy. But the author’s arguments can not be 
shrugged off so easily. Darwin’s theory of evolution 
has gained n general acceptance, while theorie.s of his 
predecessors had failed to do so. Wc have been 
taught that the cause of Darwin’s success lies in the 
mass of evidence carefully marshalled by Darwin in 
support of his views. The author docs not deny this 
explanation. However, he points out that the intel¬ 
lectual tastes of Darwin’s age 'were peculiarly favor¬ 
able for adoption of just that kind of a theory. ^‘To 
scientists and Inymen alike, the appeal of natural 
selection was manifold. It had tlie persuasiveness 
of ‘small doses’; it was entirely automatic, doing away 
with both the religions will of a creator and the 
L*aniarckian will of his creatures; it substituted a ‘true 
cause’ for the ‘metaphysical’ sort of explanation; 
lastly, natural selection was an exact parallel in na¬ 
ture to the kind of individual competition familiar 
to every one in the social world of man.” In a period 
of imperialistic expansion the theory of natural selec¬ 
tion lent itself to misuse to confer a scuiblance of 
respectability on dastardly political doctrines. “Dar¬ 
win did not invent the Machiavellian image that the 
world is the playground of the lion and the fox, but 
thousandfl discovered that he hud transformed polit¬ 
ical science. Their own tendencies to act like lions 
and foxes thereby became irre.sistible ‘laws of nature’ 
and ‘factors of progress/ while moral arguments 
against them were dubbed ‘pre-scientiflc.’ ” 


It is to be regretted that Professor Barson did not 
eonfine himself solely to biatorioal eritieism and could 
not resist the temptation to judge biological theories 
on their scientific merits. The theory of natural selec¬ 
tion has certainly been debased, but it happens to be, 
in its modem form, e description of a well-established 
agent of evolutionary change. It does not require 
life-and-death utility of the evolutionarily effective 
variants, it is perfectly compatible with the “order¬ 
liness in the facts of heredity and variation,” and it 
is cerlainly much more than “the right wrong idea” 
to convince the uninitiated in the truthfulness of the 
proposition that organic evolution has taken and is 
taking place. No references to authorities, however 
well chosen, can discredit natural selection in its 
proper sphere. In the reviewer’s opinion the author’s 
emphasis on the fact that Darwin was by no means 
the first evolutionist, and that he has, probably un¬ 
consciously, used certain ideas of his predecessors 
without proper acknowledgment, hardly detracts much 
from Darwin’s stature as a scientist. After nil is 
said and done, it is Darwin who has advanced the first 
evolution theory which has on the whole withstood the 
experimental tests imposed on it and which has de¬ 
veloped into the jnodern edifice. True, it has changed 
greatly in the process, but so has physics since the 
times of Galileo and Newton. 

The usefulness of the book of Professor Bnrzun 
stems from the fact that, as he correctly remarks, “sci¬ 
ence is not only num-made but man-used.” Neither a 
biologist nor a layman cun be disinterested in the uses 
to which the product of the scientific work is put. In 
this realm the evaluation can best be nmde by a his¬ 
torian. The brilliantly written and thought-provoking 
book of Professor Barzun will certainly repay a care¬ 
ful reading and contemplation. 

Th. DoBZHANSsnr 

COIiUMBU Univeebity 




SPECIAL ARTICLES 


GROWTH STIMULATION BY SULFANILA¬ 
MIDE IN LOW CONCENTRATION 

The bacteriologist is well acquainted with the 
growth-stimulating effect of toxic materials in low 
concentration. Probably the best-known substances 
in this respect are the toxic cations on which extensive 
exact quantitative studies have been made.^ But a 
wide variety of dissimilar substances have been noted 
to show the same stimulative action. Fred^ has re¬ 
corded observations on ether and salvarsan. Hahn® 
quotes Hofmann, who studied the phenomenon for 

1 Margaret Hotchkiss, Jour, Boot, 8: 141, 1923. 

» E. B. Fred, Zentralbl /. Baku (aht. 2), 31: 185, 1912. 

*0. Bahn, Physiology of Bacteria, 1932, Blokistou. 
Pfailadolphia. 


lysol, atropin, saponin, malichite green, etc. More 
recently Beckwith and Geary have reported on indol-3- 
aoetic acid/ There are a great number of other pub¬ 
lished observations. 

Inasmuch as no such work has been reported in 
connection with sulfanilamide or other therapeutically 
signiffcant sulfa drugs a study of sulfanilamide was 
undertaken/* A qualitative method, the agar cup plate 

* T. D, Beckwith and E. M. Geary, Jour. Inf, Die,, 65: 
78, 1940. 

Since submitting this paper a study has appeared 
{Botknob, 95: 104, 1942) by H. A. Johneon reportixig 
stimulative action on luminous bacteria. The prenent 
data oan be interpreted to support Johnson ^s torpOth^ 
that snlfa^drug action i» related to general theoriOt bf 
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tedmie,* wa& employed. In addition some teats wore 
mn by placing either 6-graiii or 7.5-grain sulfanil¬ 
amide tablets in the center of a sterile petri plate and 
pouring agar inoculated with a milliliter of an 18-hour 
broth culture of bacteria or 48-hour broth culture of 
yeast. Depending on the organism, the tablet or agar 
cup filled with sulfanilamide was surrounded by a 
zone of no growth or partial growth. At the edge 
of the urea of inhibited growth stimulation was 
indicated by the appearance of a zone of growth 
heavier than elsewhere in the plate. Control plates 
were poured to check the distribution of inoculum 
in the agar and the possible infiuence of tech¬ 
nique. For the bacteria, a beef infusion to which was 
added 2 per cent, sodium chloride, 1 per cent. Difeo- 
peptono and 0.05 per cent, glucose was used. This 
was adjusted to pH 7.6. Czepak^s medium was em¬ 
ployed for the yeasts studied. 

The following bacteria from our stock culture col¬ 
lection showed no zone of stimulation: Lactobacillus 


acidophilusf Streptococcus fecalis^ S. symogenes (both 
a proteolytic and non-proteolytic strain)» durans, 
S, mastidilis, S. pyogenes group A (strains Docliez, 
J 17A4), two strains of S, lactis, Escherichia coli, 
Aerohacter cloacae, Salmonella schottmulleri, S, para¬ 
typhi, Shigella galUnarum, Klebsiella osaenae, Staphy¬ 
lococcus citreus, S. albus, Sarcina ventriculi, Micro¬ 
coccus nitrifieans. Irregular results were given by 
Aerohacter aerogenes and two strains of Eberthella 
typhi. 

Stimulation was exhibited by a strain of Faeudo- 
tnonas aeruginosas and Alkaligenea fecalis. 

Of 29 strains of aerobic spore-forming bacteria 
tested, 12 which represented strains of Bacillus vul- 
gatus, B. meseniericus and B. mycoides, showed zones 
of stimulation. Gram stains prepared from cells in 
the stimulation zone ond from normal growth revealed 
no obvious or systematic differences. In one case 
cells from the stimulation zone showed a greater num¬ 
ber of chain formations- In another cose the cells 
were larger. 

Of 12 strains of Bacilli^ vulgatus (identified ac¬ 
cording to published criteria®) 7 showed a zone of 
stimulation. Thus the effect seems to be an intrn- 
species one rather than related to the species. 

The zone of stimulation did not always appear in 
the early stages of growth. Often it became vi.sible 
only after 72 hours of growth. 

In the ease of the yeasts, an unidentified strain of 
Torulaspora showed a zone of slight stimulation. The 
following were not stimulated: Torula glutinis, T. 


narcosis, and possibly bring some of the biologically pro¬ 
duced antagonistic substan^ within the ken of narcotic 
meehaaisms. 

S. Department of Agriculture Circular No. 198, 
® 4 f ®7: 198, 1940. 


eremoria, Saccharomyces cerevisiae, 8. ellipsoideus, 
TFiZlia anomala, Zygosaccharomyces hailii, Oidium 
lactis, Monilia nigra. The yeasts were incubated at 
room temperature and observed at the end of 72 hours 
and 7 days. 

Will an organism manifest stimulation by one toxic 
substance and not another f Apparently it will, as 
tests run on Escherichia coli^ Bacillus subtilia, WilUa 
anomala and a few others gave a stimulation zone with 
bichloride of mercury and not with sulfanilamide. 

Of late there has been renewed interest in the thera¬ 
peutic efficacy of anti-bacterial substances produced 
by microorganisms. It would bo informative to know 
whether they too exhibit a stimulative action in low 
concentrations. Waksman^ in a review of the subject 
of bacteria] antagonism makes no mention tliat the 
question has been considered. Yet it is evident that 
for one of these substances, actinoraycin, a stimula¬ 
tive effect is exerted on Bacillus m-ycoides and Sarcina 
lutea as photos published in a paper® describing 
Actinomyces antibiolicus clearly show zones of stimu¬ 
lation. 

Carl Lam anna 

ScHoor* or Sciznck, 

Oregon State College 

INCREASED LIVER ARGINASE ON ADMIN¬ 
ISTRATION OF ADRENOCORTICAL AND 
CORTICOTROPIC HORMONES^ 

It has been shown in recent years that dietary con¬ 
ditions may affect the arginase content of the liver of 
rats. Thus, as would perhaps be expected, factors 
leading to increased deamination and gluconeogenesis, 
such as high protein diets or fasting, were found to 
increase liver arginase.* An investigation of the 
action on liver arginase of hormones known tc» control 
the rate of gluconeogenesis appeared indicated. 

Liver arginase was determined in several groups of 
liypophysectomized rats which liad received 15 daily 
injections of pituitary extracts high in adrenocortico¬ 
tropic activity (ACT H),^ and in one group which 
had been similarly treated with cortin (Adrenal Cor¬ 
tical Extract, Upjohn).^ In each case a considerable 

T S. A. Waksman, Boct. 6: 281, 1941. 

® 8. A, Waksmnu and H. B. Woodruff, Jour. Bact., 42: 
231 (fig* 1)> 1941. 

1 Aided by grants from the Board of Rosoareh of the 
University of CaUfortiia and the Eockefoller Foundation, 
New York City, and Parke Davis and Ompany, Detroit, 
Michigan. We wish to acknowledge assistiince from the 
Work Projects Administration, Project No. OP-65-1 *08, 
Unit A'5. 

2D. H. Lightbody and A. Kleinman, Jour. Biol. Chem,, 
129: 71, 1939; Pros. Soo. Easp. Biol and Med., 45; 25, 
1940. 

® Prepared according to an ns yet unpublished method 
of C. H. Li, of this laboratory. 

*The detonnination and the calculation of arginase 
unitage were performed according to Edtbacher (S. 
Edlmher and H. Rfithler, Zeits. physiol ehem, (Hoppe- 
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increABO m the arginase content of the livers of the 
treated rats was evident (see Table I). In a few 

TABI^ I 

KrrBCT or Adkenocokticotbopic Houmonk (ACT II) and of 

COUTiN ON LiVEU ABUINASB OF IlyPOPHY- 
SECTOUIZED IUTB* 


iJver Arginase Content 


Rxp. 

No. 

Treatment 


per 100 g Hat 


per g Liver — 
(ifnltfl) 

(Units) 

Increase 
Per cent. 

1 

ACT H trnatod 
controlN 

2,700 

1.676 

8,400 

4,800 

+ 76 

2 

A(;iT n treated 
eonlrols 

2,350 

800 

8,460 

2.G40 

+ 220 

3 

ACT II treated 
controls 

2.000 

1,200 

7.200 

3,960 

+ 82 

4 

(Hortln treated 
controls 

2.650 

925 

7,900 

2,700 

+ 193 


• All fasted 21 to 24 hours prt^cedlng autopsy, after an Injec¬ 
tion i>erlod of 15 days. Treated rats In expts. 1 to 3 ret'elved 
3.9 mg of the hormone preparation daily and three times 
daring the 24 hour fast. Hats In expt. 4 received 0.5 cc of 
Cpjohn'H Adrenal Conical Extract twice dally, with three 
injections of 1 cc during the 24 hour fast. The rats In expta, 
1 to 3 were malos, approximately 50 days old at operation and 
injected from the first day p.o. on. Those of expt. 4 were 
females, operated when approximately 3() days and injected 
after a nostoiwratlve peiiod of 1 to 2 weeks. 

The ACT H preparation used contained about 5 to 10 r)er 
cent. lactogenic hormone and less than 1 |>er cent, of other 
known honnimes. The adrenal weights of the treated ani¬ 
mals average 61 ing, those of the controls 14 mg. 

groups, liver arginase was determined after treatment 
with the same dose of ACT II in combination with 
lactogenic hormone j also after the same cortin treat¬ 
ment, combined with growth hormone. In each case 
increases were found, but these were somewhat less 
pronounced than those brought about by ACT II or 
cortin alone. Studies of the eiTect of various other 
purified pituitary hormones and of thyroxin are in 
progress. As was noted by Lightbody,** we find the 
hyperthyroid state, produced by high doses of thyroxin 
in normal rats, to be associated with a tendency to 
increases in liver arginase; physiological doses of 
thyroxin in hypophysectomized rats seem to have the 
opposite effect. 

The striking increases in liver arginase produced 
by pituitary adrenocorticotropic preparations, as well 
as by an adrenal cortical extract, arc in good agree¬ 
ment with the theory that the adrenal cortex plays a 
predominant role in the hormonal control of gluco- 
neogenesis. It has been established through the work 
of Long® and others, that certain hormones of the 


Seylor), 148: 264, 1925) and Takehara (H. Takehara, 
Jour, Bioohem, (Tokyo), 28: 309, 1938), using xanthydrol 
for urea determinations. Since no activator was added to 
the crude liver extracts the determinations are regarded 
as indicating the amount of naturally activated arginase 
only. AU rats were fasted 21 to 24 hours preceding 
auttmsy. 

fi I>, H. Llghtbody, K. Witt and A. Klcinman, Proc, 8oc, 
Biol, and Afcd., 46: 472, 1941. 

« 0 . N, H. Long, B. Eatzin and E. G. Fry, Mndocrinolr 
0^, 26: 309, X940. 


adrenal coHex enable fasting animals to maintain or 
even increase their carbohydrate stores, at the expense 
of body proteins; a similar action of ACT H has been 
demonstrated by Bennet^ and has since been amply 
confirmed by us, It is obvious that the action of these 
hormones in increasing liver arginase would favor 
gluconeogenesis.^ 

Studies are under way as to the effect on liver argin- 
ase of purified pituitary hormones under varied con¬ 
ditions in normal and hypophysectomized rats. The 
liver arginnso increasing activity of various pure 
adrenocortical steroids should also be tested. 

Heinz Fraenkeo-Conrat 
Herbert M. Evans 
Institute or ExpEiuMENTAii Biology, 

University of Caltfornia, Berkeley 


THE EFFECT OF A PREPARATION OF 
AMINE OXIDASE ON EXPERI¬ 
MENTAL HYPERTENSION 

There is evidence that deamination but not decar¬ 
boxylation of certain amino acids is incomplete in 
kidneys deficient in their supply of oxygen.^*® Since 
decarboxylation of arnino acids leads in many in¬ 
stances to the formation of pressor amines, it was 
believed that this process might be responsible for 
some varieties of arterial hypertension. Because the 
enzyme tyrosinase lowers the blood pressure of hyper¬ 
tensive animals and human beings,^ * a phenolic com¬ 
pound is probably concerned in the existence of this 
condition. It was desirable that other enzymes with 
known activity be employed in arterial hypertension 
in order that something further bo learned regarding 
the nature of the pressor substance or substances. 

A preparation of hog liver containing active amine 
oxidase, an enzyme specific for certain amines,® was, 
therefore, given to animals. The intravenous injec¬ 
tion of a small amount of this material consistently 
lowered the blood pressure of hypertensive rats, 
affecting that of normal ones to a less extent. When 
this preparation was mixed with a solution of angio- 
tonin or tyramine the pressor response of these sub¬ 
stances was abolished. Rats which had been injected 

7 L. L. Bennot, Proc, 8oc, Exp, Biol, and Med,, 37: 50, 
1987. 

A Liver and muscle glycogen and blood sugar were de¬ 
termined in all rats included in the table; nitrogen exere- 
tion during the 24-bour fasting period was determined in 
experiment 1. While these results will be presented else¬ 
where, it should be stated that the^ indicated a doflnitedy 
Increased rate of glueonoogenesis In the treated animals* 

iP. Holtz, K, Creduer and H. Walter, Zeite, physiol, 
Chevu, 362: 111, 1939. 

»R. A. Bing, Am. Jour, Physiol,, 182: 497, 1941. 

8 H. A, Bchroeder and M. E. Adams, Jour. Sxp. Med., 
73, 631, 1941. 

* H. A. Bchroeder, Soibnck, 93: 116, 1941. 

s H. Blaschko, D, Richter and H. SchlossmaiL, Bioehem. 
Jour., 81: 2187, 1937. 
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with the enzyme were partially or totally refractory 
to the preaaor action of renin. 

The material (liver extract) was then injected in¬ 
travenously in daily doses into five dogs made hyper¬ 
tensive by the Goldblatt^ technique. The blood pres¬ 
sure of all fell to normal levels within three to five 
days. The blood pressure of five normal dogs was 
similarly affected, but less. Associated with the fall 
was a reduction in the amount of urea nitrogen in the 
blood. A return to previous levels occurred a few 
days after the injections were stopped; when it was 
resumed the changes were repeated. In two hyperten¬ 
sive dogs the blood pressure and urea nitrogen both 
fell, but giving, subsequently, larger doses resulted in 
a further fall in blood pressure, a rapid rise in urea 
nitrogen, and death from uremia. Subcutaneous in¬ 
jections of this substance were followed by similar 
changes, but abscesses occurred. It was for that 
reason impossible to estimate tlie nature of the effect 
on hypertension. Larger quantities of the material 


given by mouth had little or no effect in three doge 
and one monkey. The changes observed did not result 
from the action of non-specific proteins; aliquot 
amounts of horse serum and ten preparations of 
inactivated enzyme, given daily, did not affect blood 
pressure. 

The preparation appeared to be somewhat toxic to 
anesthetized rats, but did not adversely affect un- 
ancsthetized dogs. The material was insoluble and 
the enzyme unstable. It did not oxidize phenols. As 
many impurities were present it can not be concluded 
that the results were due to the action of amine 
oxidase, but this interpretation is possible. If so, 
amines are concerned in this type of hypertension. 

Note: The author is indebted to Merck and Co., for 
supplying the prepartition of amine oxidase. 

Henry A. Scurokdkr 

Hospital or the RotiKEFELLEE 
Institute roa Medical Research, 

New York 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE USE OF BROMOFORM IN THE SEPA¬ 
RATION OF NONCALCAREOUS 
MICROFOSSILS 

Pollen grains, plant spores, diatoms, sponge spic¬ 
ules and other microfossils are much more commonly 
present in unconsolidated sediments of Cenozoic age 
than has ordinarily been assumed. If properly iden¬ 
tified, the microfauna and microflora of such deposits 
may prove to have great value in correlation and in 
studies dealing with the climatic and other conditions 
at the time and place of deposition. The separation 
of foraminifora and other calcareous microfossils from 
sediments by means of heavy liquids such as bromo- 
form has become standard practice in many petro- 
graphicnl studies.^ The value of such methods for the 
separation of the non-calcareous microfossils has not, 
however, been generally recognized. 

During the last few years the writer® has been using 
a broniofonn-aeetone solution of a standard specific 
gravity to separate such fossils from various types of 
unconsolidated sediments ranging in age from Creta¬ 
ceous to Recent. The technique that has been devel¬ 
oped has led to the discovery of fossils in sediments 
that have formerly been considered to be completely 
barren. The method of separation and ooncentration 
is simple, rapid and complete. The microfossils of 
various types are concentrated together, thus making 
possible quantitative studies of the different elements 

« H. Goldblatt, Harvey Lectures, 33: 237, 1937-1038. 

^Marcus A. Hanna, JEoan. OeoU, 22: 1, 14-17, 1927. 

® Acknowledgment Is gratefully expressed for financial 
aid received from Mr. Robert W, Sayles and the associates 
in science of Harvard University. 


of the fauna and flora. The method is applicable to 
most types of microfossils found in sediments, includ¬ 
ing foraminifera, ostracods (with the two valves in 
place), radiolaria, silicoflagellates, siliceous sponge 
spicules, diatoms, pollen and spores of plants, and 
the light remains of plants and animals, which are 
often of diagnostic value. The method is especially 
valuable when dealing with sediments containing rela- 
livcly few individuals. 

The skeletal remains of most diatoms, radiolaria and 
silicisponges are composed of colloidal silica in the 
form of opal with a specific gravity of 1.9-2.3. Since 
quartz and the common clay minerals of Tvhich most 
sediments arc composed have a somewhat higher 
density (2.5-2.7), it is possible to separate these 
siliceous fossils from unconsolidated sediments by 
means of a heavy liquid with a specific gravity of 2.3. 
Although the writer has found no previous reference 
to the use of heavy liquids in separating sponge spic¬ 
ules, radiolaria and silicoflagellates from sediments, 
he has found that the method has been occasionally 
used for the concentration of diatoms. Such a method 
is described by F. Huatedt.® In this case Thoulet 
solution with a specific gravity of 2.3 was employed. 
This solution, however, is extremely poisonous and 
because of its corrosive properties and the dijfflculties 
involved in its use, it is not as suitable as bromoform. 

Sediments also frequently contain small numbers of 

8 F, Hustodt, ‘ * Die KieselaJgen Deutschlands, Oster- 
reichs und dor Schweiz*' in Habenhorst, L., Kryptffamen^ 
Flora von Deutschland, Osterreioh und dcr Schweie. Vol. 
vil, pp, 189-190, 1927. 
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jxilen grains and spores. These are customarily con¬ 
centrated by using hydrofluoric acid, which dissolves 
out the silica and leaves the plant residue in a great 
enough concentration to facilitate pollen counts.* 
This concentration can be accomplished more efll- 
ciently and with less danger by using bromoform and 
acetone with a gravity of 2.3* Although pollen grains 
may be separated by means of a liquid of a lower 
density, experience lias shown that with a high gravity 
solution there is less chance of loss, because there is 
less rapid settling of the sediment. Recently V. P, 
Grichuk’ described a similar method for recovering 
pollen from loess deposits. The liquid used was 
*‘Toule^^ (Thoulet?) solution with a specific gravity 
of 2.2. 

The following is a description of the method that 
has been employed by the writer in examining various 
types of sand, silt, clay and till for niicrofossils. The 
method can he easily modified and can be used in con¬ 
junction with other methods commonly employed, 
when a greater concentration or a thorough cleaning 
of the micTofossila to be studied is desired. 


for fossils, and if present iAn&y mounted directly 
or further concentrated and cleaned by xnethodfi com¬ 
monly employed in the study of the different types of 
microfossils. 

The bromoform may be recovered from the acetone 
washings and used again. This is done by mixing the 
washings in water and separating the bromoform from 
tile water and acetone by means of a separatory fun¬ 
nel. It should be pointed out that bromoform is some¬ 
what poisonous, but if it is used in a well-ventilated 
room or under a ventilating hood, there is no danger 
oi unfortunate effects. 

The method described above should be of consider¬ 
able value to those engaged in ecological studies of 
modern lake sediments and deep-sea deposits as well 
as in many geological investigations involving the use 
of microfossils. 

Arthur S. Knox 

Gkologtcal Museum, 

Hakvaki) University 

A NEW MEDIUM FOR MELTING-POINT 
BATHS 
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The unconsolidated sediment must first be com¬ 
pletely broken up into its constituent parts and thor¬ 
oughly deflocculated so that the fossils may be as free 
as possible from adhering material. With the coarser 
sediments tliis can usually be done by shaking the 
dried sediments in the bromoform to be used for the 
final separation of the microfossils, until the particles 
are entirely separated. With finer sediments, such as 
silt and clay, other methods are usually necessary. 
Ordinarily these sediments can be easily broken up 
by soaking small pieces of the material in water or 
in acetone followed by repeated agitation. If the 
sediments cun not be br(jken up in this way, it becomes 
necessary to use alkalies or acids, although such 
means should not be used unless absolutely necessary 
because of the danger of destruction of some of the 
microfossils. 

After the material is broken up and washed in ace¬ 
tone, it is thoroughly dried and then placed in a 
mixture of bromoform and acetone with a specific 
gravity of 2.3. After thorough mixing with the heavy 
liquid it is eenirifuged. The light portion containing 
the fossils, which is found floating on the surface of 
the liquid, is poured i>ff, filtered, washed thoroughly 
in acetone and dried over a hot plate. In most crises 
it is desirable to centrifuge the sediments several times 
in order to get a complete separation, especially when 
quantitative studies are being made. For preliminary 
work, however, it is generally necessary to centrifuge 
them only once. The dried material is then examined 

* G. ABsarsHoa and E. Granlund, Oeol. Foren, in Stock¬ 
holm Fdrhandl Bd. 46 H 1-2, pp. 76-82, 1924. 

ftV. P. Grichuk (Gritchouk), ProlilevM Fhys, Geog^ 
Acad. 8oi.f Vol, viii, pp. 53-58 (Ruaaian; Fren^ 

summary), 1940. 


We have found that Dowtherm A is an excellent 
medium for melting-point baths. This product is a 
eutectic mixture of 73.6 per cent, diphenyl oxide and 
26.5 per cent, of diphenyl, manufacture<l by the Dow 
Chemical Company, of Midland, Michigan, for use in 
high temperature heat transfer systems. 

Dowtherm A has an advantage over concentrated 
sulfuric acid in that neither the liquid nor the vapor 
is toxic or corrosive. It will support combustion, but 
will not ignite spontaneously, thus involving no fire 
hazard. Unlike the hydrogenated cottonseed oilfi 
often used for this purpose, Dowtherm A is liquid 
between 12^ C. and 268° C. (at atmospheric pres¬ 
sures) and can thus be used for the greatest majority 
of melting-point determinations. It has a specific 
gravity of 0.995 and a specific heat of 0.63, at 100° 
C., and a refractive index of 1.5884, at 20° C, 

Jonas Kamlbt 

Thb Kamuct Laboratory, 

The Chemists ' Club, 

New York 
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HIGHER LEVELS OP INTEGRATION' 

By Dr. K. W. GSRARD 

PROFESSOR OF PHYSIOLOGY, UNIVERSITY OF CHICAGO 


Of the Beveral integrating mechanisms which con¬ 
vert a eell population into a multicellular individual, 
that of tranamission ie mainly responsible for the 
differences between "higher’' and "lower” organisms. 
As it has improved, so has adaptive amplidoation, the 
ability of an individual to respond to environmental 
events, including those related to other individuals. 
This paper will be concerned, consequently, with the 
evolution of transmissive meehanisms and with the 
unit-whole relAtions whi^ they serve—^between cells 
in the Organism and between organisms in tiie social 
l^p. 

1 From im address at the TTnlYerst^ of Chicago Fiftieth 
A^lxiiverwivy Gelebratiotiu The eompfete paper will appear 


Transmission 

Protoplasm, subjected to an adequate stimulus, 
enters a new and often specidc state; it gives its ohar- 
acteristio response—a muscle twitches, a gland 
secretes. But the response is not restricted to the 
stimulated region: the urchin egg starts to lift ite 
membrane where the sperm enters, but this continues 
to rise around the whole egg; the end portion of a 
muscle fiber, far from the point of nerve entry, par¬ 
ticipates in the general shortening. Something, some 
form of excitation, must be propagated or communi¬ 
cated from the originally excited region to neighbor¬ 
ing ones; and this is the essence of transmission. This 
universal capacity of protoplasm to hand on excita- 
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tion is developed into an exquisite talent by the nerve 
cells, once they appear. Along their fantastically 
extended straight processes the nerve impulses, propa¬ 
gated excitation waves, rush to various destinations. 

Evolution exhibits striking directional changes in 
the transmissive capacities of organisms. In speed, 
for example. The egg membrane rise crawls at the 
rate of a centimeter an hour; in the adult sponge a 
message goes that distance in a irunute. With the 
appearance and improvement of a nervous system 
rates jump precipitously—to 10 cm a second in the 
net-like nervous system of the jellyfish bell, to a meter 
a second in the longitudinally directed nervous system 
of the worm, and to ten and a hundred times this 
speed in the nerve fibers of arthropods and finally 
of vertebrates. Or in distance. Excitation in the 
sponge dies out in a centimeter or two, but neural 
transmission is unlimited since the impulse retains 
full intensity ns it travels. Or in pattern. Trans¬ 
mission is diffuse in the egg or sponge and essentially 
so along the interlacing nerve cells of the jellyfish. 
But in the worm, with nerve cells grouped at each 
segment, most stimuli elicit local reflexes, and behavior 
is largely segmental and highly stereotyped in terms 
of fixed nerve connections. 

Vertebrates have elaborated these segmental chan¬ 
nels but have added control by functional state, have 
superposed dynamic patterns on structural ones, and 
have greatly enhanced the modifiable and integrative 
aspects of behavior. Such attributes are particularly 
related to the suprasegmental brain, mainly the cere¬ 
bral cortex, which originates in the reptiles, flowers 
in the mammals and culminates in man. The cere¬ 
brum dominates the brain stem mechanisms and intro¬ 
duces latitude in the type and timing of total response 
to a fixed stimulus. It permits that gradual shift in 
behavior with accumulated experience, which we call 
learning; and when sufficiently developed, as in man, 
it permits abstraction and the direction of action by 
language and other symbols. 

The nervous system adjusts an animal to its en¬ 
vironment; the environment, reciprocally, has fostered 
the development of the nervous system. The front 
end of a moving animal receives most stimuli. There 
sense organs become more sensitive—to feebler and 
more variegated and more distant changes—and from 
them an ever increasing rain of impulses pours into 
the primitive brain. There the raw sensory data must 
be coordinated if a unified behavior is to ensue, and 
there the continued lash of excitation somehow led to 
the great overgrowth of the cerebrum—from the 
original nervous center for smell, the first “distance” 
sense. The environment dominates the receptors and 
these the brain as this dominates the spinal cord or 
the nervous system the entire body. A higher organ¬ 
ism, then, has advanced beyond a lower one in its 


ability to respond to more kinds and gradations of 
environmental change with behavior which is more 
rapid, complex, variable, integrated and especially, 
adaptive. 

The anatomy and physiology of the nervous system 
have psychological correlates. The automatic segmen¬ 
tal portion is dedicated to self-preservation, and the 
awareness attending its functioning is nnthought 
affect or feeling. This is evoked almost routinely by 
particular stimuli and serves individual concerns. It 
is the selfish part of the psyche. Cerebral awareness 
is more abstract and represents the reasoning, valuing, 
aspiring part of consciousness. It is the social part 
of the psyche which transcends the immediate and 
selfish and makes gtoxip living possible. Injury to 
or removal of the cerebrum impairs or abolishes the 
unselfish care which the mammalian mother gives, 
often at her own sacrifice, to her young and so to her 
race; but it merely exaggerates the aggressive com¬ 
petitive behavior, seen so clearly in the battles between 
males for possession of a herd. 

It is important that suprasegmental function is 
gaining still over segmental function, if not by 
anatomical growth at least by physiological exercise— 
via education and the swelling base of knowledge. 
And with this must come a relative increase of altru¬ 
ism over selfishness with continued biological or social 
evolution. Indeed this is seen at all levels of the living 
world, for with evolutionary advance there is progres¬ 
sive emphasis on cooperation of unlike units relative 
to competition between like ones. Both elements are 
always present, in a cell’s protoplasm as in a human’s 
nature; but a step towards differentiation of units and 
their reintegration into a cooperating whole has always 
been retained—presumably because it has survival 
value. This is equally clear for the special organelles 
of cells, the special cells and tissues of many-celled 
individuals, and the special individuals of colonies or 
social groups. 

Part and Whole 

A unit system composed of lesser units in some 
degree of interrelation, in contrast to a mere unre¬ 
lated assemblage, is an organism in the broad sense. 
To avoid confusion with animate organisms, this has 
been called an org, and the subclass of living systems, 
animorgs. Orgs differ in degree of integration and 
level of organization. As integration increases the 
control of the units by the org becomes relatively 
greater—as in passing from molecules in a gas, to a 
liquid, to a surface film; and the units commonly show 
greater differentiation—surface molecules become dif¬ 
ferent (often permanently so) from others. An org 
at one level may, in turn, be a unit in an org of higher 
level—molecules in cells, cells in multicellular organs 
isms. The degree of integration is determined by the 
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rdationfl between penultimate units and whole— 
fipoxtge is a poorly integr^^tcd org at the multicellular 
level, although its cells are highly integrated ergs at 
the cellular level. 

Animorgs are distinguished by several criteria: they 
possess a structure based on carbon and water, 
on colloids and niembranes; they show a continuous 
change with time, development of the individual or 
the type; they manifest the same activities of 
d3Taamic equilibrium (roughly metabolism), specific 
synthesis (roTighly growth), and adaptive amplifica¬ 
tion (roughly behavior); and they are integrated by 
the same gradient, mechanical, transportative and 
transmiBsive coordinating mechanisms. 

The panorama of evolution shows a strong tendency 
for animorgs, indeed for orgs in general, to evolve 
towards increasing integration at any one level and 
to superpose additional levels of complexity. Thus, 
at the subcellular level molecular orgs increase in 
integration until autocatalytic and virus molecules 
appear. Th^* cellular level is then added, with mole¬ 
cules (including autocatalytic ones) as units, and at 
this new level integration again advances from that 
of the simplest micrococci to that of the most elaborate 
flagella tea. Another level, of multicellularity, is then 
added and metazoans increase in integration and com¬ 
plexity from the sponge through man. There is no 
obvious reason why the multicellular individual should 
remain the highest level of evolutionary invention, 
and in fact it does not. 

Multicellular organisms are as clearly built into 
higher level animorgs, which may be called opiorgan- 
isma, as are cell animorgs built into multicellular ones. 
The colonial coelenterates become that striking indi¬ 
vidual epiorganism, a Portuguese man-of-war, in the 
extreme case; the social insects evolve from the most 
crude and temporary groups into the highly charac¬ 
teristic epiorgaiiism of the single beehive or anthill or 
termite nest. The physiological structure of a par¬ 
ticular termite colony and the physical characteristics 
of its nest are es unique for each species as are the 
attributes of the individual insects; yet the nest is the 
collective achievement of the group and quite beyond 
the capacities or level of the individual. In the same 
way, the mammalian family and herd and ultimately 
the larger human social groups constitute various epi- 
organisms. These are poorly integrated at the epior- 
ganisinic level and such units as a single nomad tribe, 
the British Empire, the human race and the entire 
ecological community may be chosen as overlapping 
examples of human epiorganisms. 

Such groups of organisms form a true unit, albeit 
often a poorly integrated one, and it is an animorg 
by all the defining criteria—composition, develop¬ 
ment, activities and integrating mechanisms. Con¬ 
sider, for example, just the question of transmission, 


since the whole material has been presented elsewhere. 

Transmission is called communication in the society 
and is mediated largely through the seen or heard 
symbol which is the analogue of the propagated pro¬ 
toplasmic or nerve impulse. Our sya^bola, our lan¬ 
guage, correspond still to the graded transmission of 
undifferentiated protoplasm, rather than to the 
sharply all-or-none messages carried by nerves; but 
these are also evolving and their precision is being 
enhanced with the aid of semantic and semiotic dis¬ 
ciplines. Also in the evolving epiorganism, as in the 
organism, the speed and distance of effective trans¬ 
mission steadily increases, and the units particularly 
responsible for communication become centralized— 
wc need glance no further than the great newspaper 
and radio chains. Finally, the driving evolutionary 
factor in Uie case of the epiorganism, as of the organ¬ 
ism, is the stimulating action upon it of its environ¬ 
ment. External stimuli lead to high specialization of 
receptors which receive them, and the receptors in 
turn become the dominant elements in the organismic 
gradient and so lead its development. The social 
receptors wliich continually expand their sensitivity 
to the outer world are the scientists, and these units 
now point the direction of social evolution. AU agree 
that this is the “age of Bcien(*e,” whether they like it 
or not. 

Of the many objections to the organismic view of 
society, two have been especially urged: (1) coher¬ 
ence of the social group depends largely in inanimate 
materials, and (2) the component units are spatially 
Hcparate and independently mobile individuals. 

As regards the first, it may suffice to point out that 
in the organism, likewise, much of the body material 
and structure is clearly dead, although laid down 
under the influence of living c^ells. It is even true 
that special types of non-living material become in¬ 
creasingly important as multicellularity appears and 
develops. Thus the wood walls and tubes of the higher 
plants are completely dead yet highly serviceable to 
the organism; as are the calcareous or chitinous skele¬ 
tal structures of many animals. Our own outer skin 
and nails and hair, most of our bone and cartilage, 
the great masses of connective tissue fibers which sup¬ 
port and give cohesion to our tissue cells and our body 
fluids, including the great fluid fractions of lymph 
and blood, are all completely dead. They have been 
built or accumulated by the action of living cells, but 
are not themselves alive and in many cases never were. 
Wood, bone, chi tin, sclero-proteins have been over¬ 
whelmingly invented or applied by the multicellular 
organiams. In the same way, not solitary but social 
man has introduced as new structural materials in the 
body of his epiorganism such substances as cement, 
rubber, plastics and metals. 

As for the second point, the separation and mobility 
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<xi the anits, eimilar parallels can be seen in tiie ani^ 
mal body, as in the wandering digestive cclk of in* 
Vertebrates. But an especially beautiful case is at 
hand in the slime molds studied by Baper. Through 
tlie entire period of vegetative life, the many single 
amoeba-like cells pursue their independent ways, 
seemingly an uncoordinated aggregate of separate in^ 
dividuals. Yet when food fails the myxamoebae 
stream together to form a characteristic enshcathed 
worm-shaped mass. This has a dominant head end 
which leads the rather considerable migration of the 
whole and which finally becomes a particular region 
of a sporebearing fruiting body. This latter is a 
morphologically and physiologically distinctive nmlti* 
cellular organism. In the same way, individual men 
may seem to pursue their “independent^^ courses (yet 
far more interdependent than are the vegetative 
myzaraoebae) under ^‘normal conditions”; yet they 
also promptly uianifest their character as units in a 
greater whole when conditions demand. In the su¬ 
preme emergency of warfare, the overt integration 
into a greater whole, the army, is almost as complete 
as in the ordinary multicellular organism, with the 
units often in close physical contact and with inde¬ 
pendent mobility largely abrogated. 

Man and Sooikty 

Man then is an erg, an individual organism, and 
he is part of an org, a unit in an epiorganism. Many 
of the problems and conflicts in human nature and in 
social relations seem to stem from this fundamental 
duality. As societies develop there is an indubitable 
trend towards greater cohesion—in the so-called de¬ 
mocracies only less than in the avowed totalitarian 
states. (Reasons for not equating this trend with 
Naziism or any other existing dictatorship are devel¬ 
oped elsewhere.) 

Societies evolve into more integrated orgs and the 
parts, down to individual man, become more sub¬ 
ordinated to the larger group. As the royal govern¬ 
ment overcame and absorbed those of the potty nobles, 
so our federal government is inevitably growing rela¬ 
tive to state governments; and it is not a question 
of if, but only of when, an effective international unit 
will supplement, and eventually largely supplant, our 
present national ones. Isolationism is a biological 
anachronism. 

The individual is also, of course, changing under 
the influence of the epiorganism in which he develops; 
and he both gains and loses freedoms. Social man 
has lost the freedom to run naked in summer, but has 
acquired the freedom of turning on the furnace in 
winter; he has lost the freedom to kill his fellows, but 
has acquired the enormous freedom conferred by a 
language with which he can discuss disagreements. 
There is no question that we prefer the new freedoms 


pdmdi to the old ones surrendered. The important 
jpdiht is that healthy evolution brings about these 
changes by subordination, not by suppression. The 
individuals are imperceptibly conditioned to their 
social mileu, the internal environment of the epior¬ 
ganism, and overwhelmingly they behave as they do 
with no feeling of coercion but rather with one of 
free and voluntaiy action. 

Perhaps the most significant of these gradual 
changes in individual men, considered collectively, is 
the progressive growth of altruism. Altiuism at the 
social level is a manifestation of the same cooperative 
actions which are present always between the units 
of an org and which are enhanced by evolution at each 
biological level. As single eells with differentiated 
cooperating protoplasmic structures have appeared 
and prospered in the course of evolution; as multi¬ 
cellular organisms have steadily moved towards more 
specialized and interdependent parts and organ sys¬ 
tems; as the mother cares for and sacrifices in behalf 
of the young in the family org, and the individual 
member of many a subhuman group helps and sacri¬ 
fices for his fellows under nn impressive variety of 
conditions; so in humans individual loyalty towards 
and service or sacrifice in behalf of the group—trade 
or professional organization, religious body, and par¬ 
ticularly the whole state—is marked and is increasing. 

There are, however, serious transitional problems 
which may well become worse before being resolved. 
They arise peculiarly, I think, from the existence of 
very highly integrated units in a still very poorly 
integrated org. The amount of physical power 
wielded by the society, and the differentiation of its 
unit members into highly developed specialists of all 
kinds, have increased faster than have those coordinat¬ 
ing mechanisms which must effectively reintegrate 
these units into the whole. (This one might regard 
as a consequence of the earlier and more lusty growth 
of the physical sciences as compared with their social 
counterparts; and it is a healthy sign that to-day so 
much constructive thought and support are being 
given to the development of the latter.) 

Society, for example, is in bitter need of better 
mechanisms for selecting its leaders, the individuals 
who will play the dominant role in the social gradient, 
as the brain and receptor cells exercise physiological 
leadership in our own bodies. When proper loaders— 
men qualified by talent and training for the duties 
demanded in the position of social leadership—con be 
selected by devices which are more dependable and 
objective than are the accidents of family, rhetotie, 
ambition and other circumstances which to-day fre¬ 
quently t^ undesirable individuals to the apex of 
the power pyramid, 1 believe that the most sexiont 
of the woridk afflictions will have been conquer^iSl 
The social mechanisms of iniegratiQn are ecnthittoai^ 
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evolving by invention and the preseure of necessity. 
They will be tested and will endure or be superseded 
on the same criteria of fitness for survival that have 
ledf through natural selection, to the highly adapted 
multicellular oxganisma. 

Man as an org is selfish, individualistic and domi¬ 
nated often by the old brain and its emotional attrib¬ 
utes. Mon as a unit in the epiorganism is altruistic, 
cooperative, and depends on the functioning of hia 
new brain and its intellectual attributes. But the 
subordination of the old by the new is not yet sufii- 
cient. Human nature is evolving but is doing so less 
rapidly than is the epiorganism in which it expresses 
itself. Altruism is not yet generalised to the full 
group, to the whole human epiorganism, but only to 
the larger subordinate grou{>s based on race or re¬ 
ligion or state. As the units given adherence have 


grown, so have the conflicts between these units 
become more massive and devastating; and perhaps 
still other wars on a still greater scale are to be en¬ 
countered on the path to world integration. But 
ultimately this integration must be achieved and con¬ 
flicts of the present type become impossible. 

The new brain, the cerebral cortex, is evolving con¬ 
tinuously and greatly under the influence of education, 
which profits by cumulative social achievement; the 
world is ever more at our individual doors, and co¬ 
operation is being generalized to larger and larger 
groups; mankind as a whole will become an integrated 
cooperative unit; and the ultimate future of human 
society, however dark it may look to the contemporary 
sociologist or even to the historian, appears in the 
eyes of the biologist, sighting down the long perspec¬ 
tive of organic evolution, as bright with hope. 


HOW PLANT BREEDING PROGRAMS COMPLICATE 
PLANT DISEASE PROBLEMS 

By Dr. NEIL B. STEVENS 

PRorESSOs or botany, univxbsity or Illinois 


The present interest in breeding crop plants, to¬ 
gether with present means of wide and prompt dis¬ 
semination of new varieties bids fair to still further 
oomplicAte disease problems, whether of control, pre¬ 
diction or even of estimation. Given a fairly stable 
agriculture based on varieties long established in a 
region, serious fluctuations in the severity of a disease, 
the kind which are of great economic importance and 
incidentally of much scientific interest, usually were 
induced in one of two ways—a marked change in the 
weather for a longer or shorter period, or the appear¬ 
ance, by hybridization or mutiition or by actual intro¬ 
duction, of a new parasite. So generally baa this 
been tlie case that some pathologists have found an 
apparent relation between the age of an agriculture 
and the losses from plant disease. To these students 
it has seemed that plant disease losses were greater in 
the regions of newer agriculture. 

The list of tragic losses in important economic 
plants due to introduced insect pests and plant dis¬ 
eases is a long one, too well known to need repetition 
here. Of the converse process, a serious outbreak of a 
disease or an insect pest followir^ the introduction of 
a su^eptible variety into the domain of a potentially 
serious parasite^ the history of the potato beetle is 
perhaps the best known example. 

If the historical accounts are cornost, the potato 
beette acquired its appetite for potato plants very soon 
aiEtor the introduction of the new host. The com- 
bc^ waa apparently more deliberate and according 


to Wardle,^ “We have historical evidence that the 
corn-borer thirty years ago was in southern Germany 
a pest of hemp and hops, and that since its adaptation 
to com, it will not seriously attack hemp and hops, 
even when these plants are grown in close proximity to 
heavily infested com fields.” Of course, the slightly 
more than four centurie.s during which com had then 
been cultivated in Germany is really a short time 
compared with the more than forty centuries which 
DeCandolle believes hemp had been cultivated, but 
it is entirely too long to be regarded as a practicable 
test or quarantine period. 

To these two well-recognized methods by which the 
incidence of losses due to disease and insect pests is 
strongly influenced, namely, weather changes and in¬ 
troduction, there is now being added, I believe, a third, 
the work of the plant breeders. It may be worth 
while to consider future possibilities on the basis of 
post performance, the only n\ethod yet devised for any 
intelligent appraisal of the future. 

On the basis of past performance we may reason¬ 
ably expect interesting developments in the distribu¬ 
tion of disease-producing organisms. As an example 
of this may be cited the case of the introduction into 
the northern states of the noiuatodo which causes 
summer dwarf of strawberries. In the spring of 
1930 strawberry plants of the then new and highly 
regarded variety, Blakemore, were shipped from a 
region where this typo of strawberry dwarf was oom- 
B* A. Wardle,'' Problems of Applied Biology. * * lUflO. 
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itum^ to many points outside its known range. Ap¬ 
parently no complete survey has been made since 
1931, but the subsequent careful work of Christie* 
leaves little doubt that the disease then introduced into 
the eastern shore of Maryland is gradually becoming 
lees abundant. 

Now that breeding for disease resistance attracts 
so much attention, we must expect the introduction 
and rapid dissemination of varieties very resistant 
to certain diseases. Examples of this are easily re- 
ealled. Since they represent a distinct economic gain 
and disturb no one but the student of plant diseases, 
they get much attention elsewhere and require little 
here. 

Two closely related results of breeding programs 
which seem worth special consideration are the intro¬ 
duction on a commercial scale of varieties very sus¬ 
ceptible to certain, sometimes new, diseases and the 
modifying eifect of new varieties on parasites long 
known to be of commercial importance. 

At first sight, to speak of the introduction on a 
commercial scale of varieties very susceptible to cer¬ 
tain diseases may seem like a criticism of our breeding 
programs, but it is not so intended. I struggled with 
this problem for several years, and became convinced 
that with our available knowledge, it simply is not 
possible to so fully test our new varieties as to offer 
assurance that some of them will not sooner or later 
prove very susceptible to some disease. This should 
not be interpreted as condoning any laxity in tests 
for disease resistance which, of course, should be con¬ 
ducted with all possible completeness and severity, but 
tke number of potential pests is so great and the 
conditions under which they might become serious so 
varied that any all-inclusive test would take so long 
and require culture under so wide a range of environ¬ 
mental conditions as to be whoUy impracticable. Just 
as the real test of a new model of automobile is the 
road test in the hands of the first twenty to fifty thou¬ 
sand owners, so the real test of a new variety is its 
culture in the hands of ten to twenty thousand farm¬ 
ers. 

As evidence on this point, I would like to quote 
from the summary given by Stakman, Christensen and 
Becker^ of the experience in the spring wheat area of 
the United States of America during the lust 25 years. 
These writers say, “During the time of observation 
at least twenty new varieties of wheat were introduced 
into the spring wheat area and almost every one 
brought new disease problems with it, or at least 

a N. E. Stevens and P. V. Mook, Jour. JEcon. Entomoh 
Offy, 25: 447-454, 1932. 

sj. B. Christie, Jour. Agrio. Ecs., 67: 73-80, 1938 
(and earlier papers therein cited). 

4 E. C. Stakman, J. J. Christensen and Hanna Becker. 
Der Zuchter, 10: 67-68, 1938. 


changed the old ones.” As spedfle examples they 
point out that for many years Haynes, Glyndon and 
Preston were the wheat varieties commonly grown. 
Stem rust and bunt were then the only really impor¬ 
tant diseases. When Marquis replaced these varieties 
over a wide area bunt no longer played any role and 
stem rust seemed somewhat less serious, but scab, 
which earlier did not have any significance, suddenly 
became predominantly important, since the new 
variety was much more susceptible to this disease. 

Somewhat later Hope and H-44, neither of which 
is in the opinion of these authors a very good variety, 
were introduced. These are in general more resistant 
to most of the harmful diseases of spring wheat than 
any other varieties now available, and are being exten¬ 
sively used for crossing. However, there appears to 
be a strong linkage in many of these crosses between 
rust resistance and susceptibility to black chaflC to 
which Hope and H-44 are much more susceptible than 
any other spring wheats which have been observed up 
to that time. Just as the wide-spread planting of 
Marquis made scab of real economic importance, so the 
wide-spread planting of Hope and H-44 might make 
black chaff of real economic importance. 

In the same paper these authors review the situation 
regarding barley and state that the disease problem 
in the case of this crop has changed repeatedly with 
the introduction and culture of new varieties. In dis¬ 
cussing the varieties Velvet and Glabron, which were 
introduced in 1926, they say “but after these varieties 
were generally grown for several years it was observed 
that they were very susceptible to loose smut and 
scab (p. 62). This latter disease is dangerous because 
it not only greatly lessens the yield in the case of an 
epidemic, but also makes the variety useless for feed¬ 
ing to swine because of its toxicity (p. 63). 

What may perhaps be regarded as the converse of 
the relation just described is the effect on parasite 
populations resulting from the introduction of new 
host varieties, varieties which by their popularity re¬ 
place those previously grown and thus make inevitable 
the development of certain strains of these parasites 
previously so rare as to be insignificant or even un¬ 
known. Here again the work of Stakman and his 
associates furnishes a good example. Who can foil 
to connect the increase in form 66 from 0.2 per cent, 
of the rust population in 1930 to 30 per cent, of that 
population in 1934 with the coincident great increase 
in the planting of Ceres wheat, first released in 1926, 
to which variety stem rust proved so disastrous in 
19351 

In considering future possibilities regarding plant 
diseases it would be folly to exclude what is in some 
ways the most significant and far-reaching change in 
a crop plant in our generation, the very general plants 
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ing of “hybrid” com. Unless you live in the com 
belt it is difficult to comprehend the speed and extent 
of the spread of the vogue of hybrid com* According 
to Dr. McCall’s report to the chief of the Bureau of 
Plant Industry, 1939, the approximate acreages of 
hybrid com were 600,000 in 1935, 1,600,000 in 1930, 
3,500,000 in 1937 and 17,000,000 in 1938. In 1939 at 
least 25,000,000 acres of corn in the com belt were 
planted to hybrid seed.'^ 

It seems hardly possible that so profound a change 
can be made without altering the disease relations of 
the crop. This replacing of open-pollinated com with 
hybrid com fits into the problem we have under con¬ 
sideration in at least three ways. First, in the matter 
of introducing new varieties very susceptible to cer¬ 
tain diseases. If any one imagines that the new 
varieties, or at least new numbers, of hybrid corn 
introduced into the com belt during 1939 and 1940 
were so thoroughly tested that their disease relations 
could be predicted, his knowledge of human nature is 
even more limited than his knowledge of com diseases. 
Nor need we wait for the distant future or for the 
action of unknown diseases on untested hybrids for 
evidence of extreme susceptibility. Witness, for ex¬ 
ample, the havoc worked in Hybrid 960 during 1938 
by bacterial wilt and Diplodia stalk rot. 

Two of the most experienced entojnologists in the 
Middle West assure me that a somewhat similar con¬ 
dition has been noted with relation to at least one 
insect. According to these obaen^ers, the corn leaf 
aphid, Aphis maidis Fitch, was of relatively minor 
economic importance for many years prior to the in¬ 
troduction of hybrid com. During recent years, how¬ 
ever, with the introduction of a number of very sus¬ 
ceptible hybrids the importance of this insect has 
greatly increased. 

What about the effect of hybrid com on com para¬ 
sites ^ The change in wheat rust in response to the 
change in the host population was made possible by 
the variation continually going on in the stem rust 
organism itself. Cora parasites vary too, some of 
them, no doubt, even more actively than in any wheat 
parasites. That the organism which causes bacterial 
wilt of oom is made up of a large number of strains, 
among which there is definite selection on repeated 
passage through a resistant host, has been proved by 
MoNew* and by Lincoln.'' McNew has further shown 
that slightly virulent cultures become more virulent 
after they have grown on certain media.® 

Just how different the host environment of the wilt 
organism is in the northeastern sweet-oom-growing 
states from its environment in the same region ten 
years ago can be understood only if we review the 

» H. A. Wallace, New Eepublw, November 8,1939. 

< G. L. McNew, PhytopatK, 27: 1161-1170, 1987. 

T Br £. Idneoln, Soubnok, 89 1 159-160, 1980. 

I*. McNew, Ph^opeUh., 28 ; 769-787, 1988. 


history of Golden Cross Bantam. This is a single 
cross made up of two inbred lines, Purdue 39 and 
Purdue 51. In 1931 seed of this extraordinary hybrid, 
developed by Glenn M. Smith, was distributed to 01 
interested growers in 20 states. Its progfress since 
that time may be best traced from the details in 
Table 1. 


Year 

Golden 
Crotu) ban- 
tarn Reed 
produced 

In pounds 

Yellow corn canned 

Proportion 
of all Rweet 
corn hybrids 
used for 
canning 
which were 
Golden 
Cross 
Bantam 
Per cent 

Open 
pollinated 
Per cent. 

Hybrid 
Per cent. 

1932 .. 

2.000 




1933 ., 

350.000 

09 

si 


1934 .. 

000.000 

67 

43 

67 

1936 .. 

1.250.000 

38 

62 

73 

1936 .. 

1.500,000 

27 

73 

72 

1037 .. 

1,600,000 

21 

79 

70 


These figures were taken from reports of the Raw 
Products Bureau of the National Canners Association. 
Accurate figures for subsequent years are not avail¬ 
able and may never be since there is a suspicion that 
Golden Cross Bantam is now being produced and sold 
under other names. 

Not less remarkable than the rapid increase in total 
acreage is the wide range throughout which Golden 
Cross Bantam proves to be adapted. It is now in suc¬ 
cessful large-scale commercial production from Illi¬ 
nois east to and including New York and south 
through Maryland. Indeed in Maryland it makes up 
about 40 per cent, of the total crop of sweet com for 
canning, although open pollinated Golden Bantam 
was given up there prior to 1930 because of bacterial 
wilt. Golden Cross Bantam is now being grown suc¬ 
cessfully on a commercial scale in Oregon and Eastern 
Washington and in Western Idaho, though that is not 
important in the present relation. 

The, important point here is that from Illinois to 
the eastern seaboard, throughout practically all the 
region in which bacterial wilt was so destructive on 
sweet corn in 1931-1933, its host environment, so far 
as sweet com is concerned, has become quite different. 
Instead of open-pollinated corn, so variable as to 
become locally adapted and not profitably planted far 
from the point of production, we have a very uniform 
single cross dominating sweet corn production over at 
least a thousand mile bolt. Given a parasite which 
we know to be highly plastic, can any reasonable 
person oasunie that the population of this organism 
to-day can be the same as in 1931 ? 

At some risk of seeming to attempt the dramatic I 
would like to emphasize the fact that the past decade 
is the first in the history of agriculture when one could 
speak of the modification of a oom pc^rasite by a 
uniform host environment on a scale large enough to 
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be mdily observed, and expect to be taken senously. 
I believe it may be literally true that never before in 
the history of com culture has a com parasite been 
exposed over a wide range to so uniform a host en¬ 
vironment. Biologically, including of course its dis¬ 
ease relations, we are transforming Indian com from 
a freely cross-pollinated crop to a synthetic product. 

Elsewhere 1 have pointed out a relation® which may 
indeed have been all but self-evident, namely, that 
among comparable crops there is a demonstrable dif¬ 
ference as regards disease losses between open-pol¬ 
linated crops produced from seed and similar self- 
pollinated crops, disease losses fluctuating more and 
being in general of greater importance in those plants 
which are largely self-pollinating. 

In a field of open-pollinated com, there is, I am 
told, even in the named varieties a wide range in 
genetic composition and, no doubt, also variation in 
susceptibility to many diseases. In such a field there 
is on observable variation in the time of silking and 
tagseling, and in the time at which plants reach a stage 
of susceptibility to infection by certain diseases. In 
contrast to this a field of “hybrid com” is much more 
uniform in these respects. 

To be sure, the com now planted consists mostly of 
double crosses which are somewhat more variable in 
time of silking, etc., than single crosses. Certain 
careful growers also plant two crosses in a single field 
in order that they may still further reduce the hazards 
due to too great uniformity. 

More important in relation to disease and disease- 
producing organisms is the fact that up until the last 
few years Indian com apparently has been able to 
vary and adjust itself about as rapidly as the disease 
organisms themselves. Recent researches have shown 
that in general the common smut of com, like most 
smut fungi, is parasitic only in the dic>aryon stage, 
that is, it must cross to parasitize; that it is extremely 
heterozygous for many characters and consequently 
unstable; that variation is so common, even in uni¬ 
sexual lines, that from a single monosporidial line 
more than 150 distinct variants have been isolated; 
that different combinations of monosporidial lines 
differ greatly in their degree of pathogenicity and that 
some of them are so virulent as to kill the host out¬ 
right. 


Ko one supposes that this ability of the smut fungus 
or other fnngi is recently acquired. It is very much 
more likely that the process has been going on for 
many centuries. It is hardly to be doubted that ex¬ 
ceedingly virulent lines of smut may oocasionally have 
appeared during these centuries, yet Indian com sur¬ 
vived and has been grown daring recent years with a 
minimum of effective disease control, and apparently 
much less loss from disease than in the case of wheat,^^ 

In com we are dealing with a native plant, or at 
least one long cultivated in this area. In many of the 
places where we now grow com, our Indian predeces¬ 
sors grew the same plant, which held its own against 
these same diseases when our ancestors were suffering 
from the black plague or arguing about the Post- 
Columbian pandemic of syphilis. All that is now 
changed and I believe permanently changed. Hybrid 
com is here to stay. The increased yield, together 
with the ease with which seed is produced, makes its 
future all but certain. Almost equally certain scorns 
to me the probability that we are changing the disease 
relations of this great crop. 

By the wide use of hybrid com we are depriving 
this important crop of its power of taking care of 
itself and by continued crossing and variation, con¬ 
tinually adjusting itself to the equally variable para¬ 
sites which attack it, and have substituted our own 
choice of parents for each field. In view of our none 
too brilliant record of success in so testing varieties 
of other grains as to insure them against loss from 
disease when planted over a wide acreage, it seems 
unlikely that we will have much greater success in 
dealing with com. It seems much more probable 
that in spite of the best efforts of the breeders we 
will see for some years in hybrid com a disease rela¬ 
tion more nearly resembling that in wheat; that is, 
wider fluctuations in losses with some years very little 
damage and in others greater damage than has here¬ 
tofore been observed. Eventually we may see lower 
average disease losses, but I sincerely believe that our 
com breeders will be doing all that can reasonably be 
expected of them, if during the next ten years they 
keep the losses from disease in the new varieties, in¬ 
cluding losses in decay after harvesting, down to the 
general level of such losses in the old opm-poUinated 
varieties. 
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LAWRENCE JOSEPH HENDERSON 
187S-1942 

Lawreistce JosicpH Hekuerson, Abbot and James 
Lawrence professor of chemistry and chairman of 
the Society of FeUows in Harvard University, was 
• Ni Stevens, SoiXKox, 89: 889-840, 1989. 


bom in Lynn, Massachusetts, on June 3, 1878. He 
died suddenly on Febmary 10,1942. 

During the school years in Salem, his home con¬ 
tributed a code of behavior which persisted through 
life and an awareness of the learning of that 
w N. E. Stevens, Moatklg, 88; 864-3W, 19*1% 



his father’s business interests in the island 
of St. Pierre, he early established an affectionate and 
lasting int^piacy with France. In school, mathematics, 
Which in later years senwd both as a tool and for 
relaxation, was easy; the only teacher whom he re- 
membered with satisfaction taught him physics. 

At the age of sixteen, he entered Harvard. Here 
it was possible for him to form habits of independence 
of thought and action which in college kept him from 
accepting the dicta of instructors or his fellows un¬ 
thinkingly; in later years these habits were charac¬ 
teristic. An unorthodox performance of an experi¬ 
ment in physical chemistry produced unexpected 
results and persuaded Professor T. W, Richards to 
permit an investigation of their nature. As early as 
his sophomore year he had decided to enter biological 
chemistry, altlkough no courses were offered in the 
college; and about this time he apparently began his 
thinking about the acid base /^equilibrium. Here he 
learned and mastered the generalisations of physical 
chemistry, then approaching its full vigor. As evi¬ 
dence for his understanding, he submitted an essay 
on Arrhenius’ theory of electrolytic dissociation for a 
Bowdoin Prize Contest. Later, his knowledge bore 
much more valuable fruit. 

Having received his A.B. degree in 1898, be ttiok 
the generally accepted approach to biological chem¬ 
istry and entered the Harvard Medical School, receiv¬ 
ing his M.D, degree in 1902. But he never felt himself 
completely a medical student and lived in Cambridge, 
where began the friendships which were to lead for 
a time to an interest in philosophy. His medical 
studies were, however, by no means sterile. He 
learned the meaning of the Hippocratic teachings, 
acquired a thorough sense for biological phenomena, 
was initiated into problems which later deeply con¬ 
cerned him, and formed associations with physicians 
which he always treasured. ‘ 

The years 1902-1904 were spent in ^^meistor’s 
laboratory in Strassburg. And altliougn Ihey con¬ 
tributed little to his formal training, the associations 
with future leaders in physiology and biological chem¬ 
istry did leave an impress and led to persistent friend¬ 
ships. There, too, his interest in hemoglobin began. 
He also observed a German university tradition 
already paet its prime. And especially, he noticed 
certain German traits, among them an undiscriminat- 
ittg liking to obey authority, which later became gen¬ 
erally offensive. Accentuated in Alsace-Lorraine, 
these traits produced a deep emotional impression 
upon him. 

Be returned to Harvard in 1004 as lecturer in 
biblc^d^ chemistry, and soon decided that investiga- 
tioim cd tike add base eqaitibrium were lifcefy to prove 
moiii for him as a btological die^t than 

d^odwB cfaidSy Cosicemed with the 
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relation of heats of combustion to molecular structure. 
And so the next *decade was devoted to studying the 
mechanisms involved in neutrality regulation in the 
animal organism and their explanation in quantita¬ 
tive physico-chemical terms, according to the theory 
of dissociation of weak acids. Meanwhile, his deeper 
curiosity, insight and a sense of order led him to per¬ 
ceive that ^^dtness is a reciprocal relation between an 
intricate pattern of properties of organisms . . . and 
an intricate pattern of properties of water, carbon, 
dioxide, and the compounds of the three elements, 
hydrogen, oxygen, and nitrogen.”^ This led to writ¬ 
ing ^‘The Fitness of the Environment,” published in 
1913. In 1917, influenced by the Royee Seminar, a 
more complete understanding of Willard Gibbs’s 
study “On the Equilibrium of Heterogeneous Sub¬ 
stances,” and by his own habits of reflective contem¬ 
plation and search for underlying uniformities, he 
completed “The Order of Nature,” These books 
mark a turning point in his career, as he no longer 
felt constrained to concern himself only with the con¬ 
ventional application of physical to biological chem¬ 
istry. 

After a war-time digression into the physical chem¬ 
istry of bread-making, he turned in 1919 to his im¬ 
portant physiological studies. Already aware that 
numerous functional relationships existed in blood, he 
took advantage of the team spirit generated during 
war and led a group of investigators, already inter¬ 
ested in the subject, simultaneously to investigate the 
variables involved. Before long it became possible to 
analyze the system in Gibbs’s terms and to describe 
the simpler relations graphically with the aid of ele¬ 
mentary mathematics. It was, however, necessary for 
him to learn and apply d’Oeagno’s method of nomo¬ 
graphic representation in order to reveal clearly the 
complex interrelationships. Although these studies 
continued until 1930, n synthesis was presented at 
Yale in the Silliman Lectures of 1928 and published 
as “Blood—A Study in General Physiology,” 

But several years before, about 1926, William Mor¬ 
ton Wheeler had brought the Italian economist and 
sociologist, Pareto, to his attention. The “Traits de 
Soeiologie Generale” had impressed Henderson as an 
accurate qualitative description and a workable classi¬ 
fication of the uniformities found in all observed 
social systems. Once aware of its importance, he was 
impelled to master it by eager study, to lead others 
to an understanding of its implications and to test its 
validity. After 1930 his efforts wholeheartedly served 
these ends. By 1935 his last published book, “Pareto’s 
General Sociology—A Physiologist’s Interpretation," 
had appeared. A collection of privately distributed 
lectures and excerpts for use in the course, “Sociology 
23—Concrete Sociology,” indicates the intensity and 

1!«. J, Henderson, unpublished ‘ * Memories. ’ ’ 
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extraordinary range of his reading and observation. 
Although the analogy of social systems to Qibbs’s sys¬ 
tems did not escape him, he realized that the time for 
quantitative treatment was not yet at hand. Without 
it, he was able to explain many phenomena observed 
in everyday relations between two or more persona, 
or between groups of individuals, in terms of the 
persistent uniformities which are the manifestations 
of sentiments. lie increasingly stressed the study of 
man through concrete cases, and in 1941 appropri¬ 
ately emphasized this point of view in a course given 
to first-year students at the Harvard Medical School. 

Next to his intellectual pursuits, his relations to 
Harvard University were bis most important interest 
for three quarters of his life. Eight years a student, 
he Served it devotedly in the usual sequence of aca¬ 
demic posts for thirty-nine years. lie gave formal 
instruction in three subjects: biological chemistry, 
1904-1939; history of science, 1911-1942; and sociol¬ 
ogy, from 1932-1942. All his courses hud one com¬ 
mon characteristic—they reflected the progress of his 
thinking. For example, in 1912 he read a large part 
of “The Fitness^' to hia class in Chemistry 15 before 
he had finished the book. Thus he managed to pre¬ 
serve vigor and freshness in each of these courses 
over extended periods, and because of the unusual 
breadth of his learning, students gained not only spe¬ 
cial knowledge, but also were given an insight into the 
cultural meaning of science. 

With graduate students he practiced a policy that 
amounted almost to laissez-faire* An enrichment of 
their ideas was inescapable, as informally he gen¬ 
erously and sympathetically applied the “eager clarity 
of his mind’^ to the innumerable intellectual and per¬ 
sonal problems presented by curious young men. 
And he ever strove to induce them to develop the best 
in themselves. 

His leadership was recognized in that he was 
enabled to establish the Laboratory of Physical Chem¬ 
istry at the Medical Scliool in 1920 and the Fatigue 
Laboratory at the Business School in 1927, Con¬ 
vinced that investigators should ordinarily master 
their own destinies, he gradually \vithdrew from the 
active direction of both laboratories. He did, how¬ 
ever, continue his direct association with the Fatigue 
Laboratory to the end. 

For a number of years President Lowell and Hen¬ 
derson had discussed means of aiding the development 
of original scholars. Consequently, the Society of 
Fellows was founded in 1933 with Henderson as its 
first chairmen. It came to reflect many of his beliefs. 
Here a group of nmst promising young men, stimu¬ 
lated by interaction with each other and with a few 
of the university's most distinguished professors, 
learned of dignity and breadth in scholarship, became 


aware that human relationships were important, and 
were given a period of freedom from academic and 
financial pressure so that some might, through reflec¬ 
tive thought, experiment or writing, fulfil the promise 
of productive scholarship. 

It was inevitable that his contributions to knowl¬ 
edge and his own increasing wisdom should receive 
recognition; the former by honorary degrees, lecture¬ 
ships, and memberships in learned societies, and the 
latter by appointment to important committees. The 
latter responsibilities he undertook with energy and 
with characteristic persistence, if at all. As Foreign , 
Secretary of the National Academy of Sciences, he 
had, with the Foreign Secretary of the Royal Society, 
arranged the Pilgrim Trust Lectureship before war 
broke out; recently he was actively concerned with 
Inter-American relations. 

But it was nt his camp in Morgan Center, Vermont, 
that the many facets of his personality shone most 
clearly. His love of symmetry appeared in the build¬ 
ings he had designed; his love of beauty in nature as 
he sat on the porch gazing at the gentle scene before 
him. Here his essential kiudnees and human interest 
were manifest not only to invited friends but to neigh¬ 
bors of the countryside. This place he loved. Here 
he thought, worked and contemplated the world in 
serene inquiry. 

Altogether, his life, which he had made so rich, 
satisfactory and stimulating, exemplifies the concept 
of the complex interactions of organism and environ¬ 
ment to which his experimental studies, continued 
observations, unusually wide reading and contempla¬ 
tion had led him. Although he undoubtedly would 
have minimized the magnitude of his influence on the 
environment, it is apparent in the importance of his 
publications, through his formal teaching, and less 
apparent, but probably even more important, in his 
human relations, especially with young men, his lead¬ 
ership in institutions and the deep and abiding affeo- ^ 
tion of those who had come to know him well, 

Ronald M. Fkrrt 
RECENT DEATHS 

Db. C. Hart Mrhbiam, founder in 1885 and until 
1910 chief of the United States Bureau of Biological 
Survey, now known as the Fish and Wild Life Service, 
until three years ago research associate of the Smith¬ 
sonian Institution, died on March 19 at the age of 
eighty-six years. 

Professor Adam C. Davis, Jr., bead of the depart¬ 
ment of experimental engineering at Sibley College, 
Cornell University, died on March 17 at the age of 
fifty-two years. 
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Fiuycna iRKNsa t>tr Pont, r^searob chemist, died on 
March 16 at the age of sixty-eight years. He 'was 
known for his discoveries in the field of smokeless 
powder and for his development of the minerals 
separation process. 

Isabel Bbviku^ until her retirement with the title 
emeritus in 1922 professor of home economics and 


head of the department at the University of Illinois, 
died on March 37 in her eighty-second year. 

Whartok^ IITIBER, curatoT of luammals in the 
Academy of Natural Sciences of Philadelphia, died 
on Marcli 12. He had been a member of the staff of 
the academy since 1921, 


SCIENTIFIC EVENTS 


THE COMING HARVEST IN THE UNITED 
KINGDOM 

A WIRELESS dispatch from Raymond Daniell to the 
New York Ti7nes reports that tlio British Minister 
of Agriculture, Robert S. Hudson, stated on March 
18 in the House of Commons that the future history 
of Britain and perhaps of the world might depend 
on this yearns harvest in the United Kingdom. He 
pointed out that meat supplies are dwindling and the 
shortage of merchant tonnage is becoming more acute; 
the nation is depending more and more on vegetriblcs, 
and he made it clear that the advice of the Minister 
of Foods, Lord Woolton, to make up deficiencies in 
diet with vegetables could not be followed unless 
larger harvests from land already cultivated could be 
obtained. 

Experts from the United States will go to England 
for consultation in aii effort to increase production. 
Mr. Hudson stated that nearly all arable land is 
already in use, but that there is a shortage of tnan- 
power. TJiere are more than 25,000 women enrolled 
in the agricultural army and it is still growing, but use 
will have to be made of school children and Italian 
war prisoners. 

More than 80 per cent, of the funus consist of less 
than 150 acres. Many farmers earn little more than 
the laborers they hire to work in their fields. At the 
close of this ploughing season the tilled fields will 
amount to 6,000,000 acres more than before the war. 
The 1938 potato acreage of 700,000 acres already had 
been increased by more than 1,000,000 acres and will 
be further increased this year. Vegetable production 
generally had been increased from 2,500,000 to 4,000,- 
000 tons. Oat and sugar-beet production also had 
been greatly increased. Germany had 70,000 tractors 
working on 4,000,000 farms in 1939, while Great 
Britain had 50,000 on 500,000 holdings. Mr. Hudson 
stated, however, that Germany was making poor prog¬ 
ress in increasing the fann output of the occupied 
countries. Meats in Great Britain are now scarce, 
and the ration probably will have to be cut even 
further. Fuel and light soon will be rationed, and it 
is expected that for part of the time there will be no 
hot 'Water. 


REPORT OP THE TREASURER OF YALE 
UNIVERSITY 

Tux expenditures of Yale University for the fiscal 
year ended June 30 were $9,517,376, according to 
the annual report of George Parmly Day, treasurer 
of the university. Of this amount, $7,890,088 was 
for educational purposes, and the balance of $1,627,- 
288, for the operation of the dining halls, the Athletic 
Association and maintenance of plant. The total 
income available was $9,492,005, leaving a deficit of 
$25,371. 

Included in the income mentioned were gifts to 
the university from the Alumni Fund of $323,472 to 
meet current expenses, an increase of $2,062 over last 
year. Since its founding, the Alumni Fund, which 
was organixed to raise endowment and provide funds 
for current expenses for the university, has made 
available $7,954,255 for income and has accumulated 
a principal of $5,664,508. 

Yale paid out $6,312,249 in salaries to about 3,300 
persons in and around New Haven—faculty and ad¬ 
ministrative and service employees—who constitute 
the university payroll, and to local firms for mate¬ 
rials and services, $1,973,558, bringing the total ex¬ 
penditures made in New Haven to $8,285,807. 

Statistics included in other parts of the report 
show that the twelve dining halls operated by the 
university served 1,665,978 meals during the year, 
and the weekly board rate, unchanged since 1933, is 
$8 for 21 meals; the University Library, with expenses 
of $494,007, added 106,000 volumes to its collections, 
bringing the total number of books to more than 3,- 
000,000; the Athletic Association had expenses of 
$438,033 and inepme of $397,693, which left a deficit 
of $40,340. 

The report listed gifts and bequests for endowment, 
exclusive of contributions to building funds, aggre¬ 
gating $1,994,019, bringing the total endowment to 
$112,096,810. Income derived from productive assets 
amounted to $3,932,964—an average return of 4.34 
per cent. (The average was 4,32 per cent, in 1940, 
3.97 per cent, in 1939 and 4.31 per cent, in 1938.) 

Among the principal items of income listed in the 
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report are: from invcstineuta and dduoiarieSf $4^057,- 
233; tuition, $2,198,527; gifts available for expenses, 
$1,063,629; and net income from dormitory room 
rents, $416,576. 

JUNIOR ENGINEERING STUDENTS AND 
THE WAR INDUSTRIES 

CoNSUJ.TATiON With government and industrial offi¬ 
cials bns led the faimlty of the College of Engineering 
of New York University to adopt a new accelerated 
war training progi'ain that will free trained junior 
engineering students for four months service with 
war industries by the middle of May. Under the 
plan, third-year students who have completed all the 
basic engineering studies will be released at that time 
to work with war industries for four months during 
the spring and summer; and the academic program 
of undergraduates will be accelerated by the elimina¬ 
tion of most of the regular holidays during the aca¬ 
demic year. As has previously been announced, some 
two hundred and fifty present seniors will complete 
their studies next month. 

Under the continuous summer study program 
adopted by many engineering schools, no additional 
engineering personnel will be available much before 
next February. Approximately 1,100 engineering 
students will be affected by the war program at the 
college, with 250 juniors and some sophomores avail¬ 
able to war industries this summer. 

An important aspect of the newly adopted program 
will be the availability of the college classrooms and 
laboratories during the summer for defense research 
and for the continuance and expansion of the various 
government training programs now being conducted 
for the Army Air Corps, Ordnance Department, Sig¬ 
nal Corps, Weather Bureau, Navy, U. S. Office of 
Education and other government ageneJes. In one 
instance alt me, this will make possible an increase of 
150 per cent, in the training of personnel for an im¬ 
portant military bureau. 

The plan includes an academic speed-up from Sep¬ 
tember to April, makes the third-year students avail¬ 
able for work in war industries this summer, and yet 
graduates the class of 1943 only two months later 
than does the modified speed-up or continuous summer 
study program, adopted by many institutions. The 
four months summer work experience will familiurize 
students with industrial procedures and practices. 
Employment in industry between the junior and 
senior years thus saves a corresponding amount of 
time after graduation. 

The accelerated academic program, together with 
the plan for the production assistance to war indus¬ 
tries, makes possible a year-round utilization of facili¬ 
ties, without depriving industry of much-needed per¬ 
sonnel during the spring and summer. 


Preliminary surveys among personnel directors of 
aeronautical firms in the East indicate that the eighty 
junior aeronautical engineers enrolled in college would 
probably all be placed on or before May 15, and 
reports from otiier sourcies indicate that there may be 
a larger demand for junior electrical engineers for 
the four-month period than the college will be able to 
meet. The demand for student engineers in other 
fields is also heavy. The students affected by the 
program at the college are .studying administrative, 
aeronautical, chemical, civil, electrical and mechanical 
engineering and meteorology. 

The students, after completion of summer work in 
war industries, will resume classes about September 
15, and the returning fourth-year men will be gradu¬ 
ated in Aprd, 1943. The present sophomores, accord¬ 
ing to the plan, will be available for the next four- 
month employment period by May 15, 1943. 

THE FINNEY-HOWELL RESEARCH 
FOUNDATION 

At the meeting of the board of directors of the 
Pinney-Howell Research Foundation held in Febru¬ 
ary, eight fellowships were awarded for the period 
of one year. Those are: 

Julius C. Abels, B.8., M.l)., to work at Memorial Hos¬ 
pital for tho Treatment of Cancer and Allied Diseases, 
New York, N. V. 

Glonn Horner Algire, MJ)., to work at the National 
Cancer Institute, Bethesda, Md. 

Bernerd E. Klino, B.S., M.8., to work at McArdle 
Memorial liuboratory, University of Wisconsin. 

Margaret Nust Lewis, A.B., Ph.D., to work at the 
Crocker Radiation Laboratory, University of California at 
Berkeley. 

Alfred Marshak, B.8., Ph.D., to work at Crocker Radia¬ 
tion Laboratory, University of California at Berkoley. 

Rose 3. Shukoff, M.l)., to work at the Glasgow Royal 
Cancer Hospital, Glasgow. 

Emilia Vicari, to work at the Roscoe B. Jackson Memo¬ 
rial Laboratory, Bar Harbor. 

Benjamin Norman Horwitt, B.8., Ph.D., to work at 
Harvard University, Converse Memorial Laboratory. 

Applications for next year must be in the hands of 
the secretary of the foundation by January 1,1943. 

THE PERMANENT SCIENCE FUND OF THE 
AMERICAN ACADEMY OF ARTS 
AND SCIENCES 

Income from the Permanent Science Fund, accord¬ 
ing to agreement and declaration of trust, shall bo 
applied by the American Academy of Arts and Sci¬ 
ences to such scientific research as shall be selected 

. . in such sciences as mathematics, physics, chem¬ 
istry, astronomy, geology and geography, zoology, 
botany, anthropology, psychology, sociology and eoo- 
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nomics, history and philology, engineering, medicine 
and surgery, agriculture, manufacturing and com¬ 
merce, education and any other science of any nature 
or description, whether or not now known or now 
recognized as scientific, and mtiy be applied to or 
through public or private associations, societies, or 
institutions, whether incorporated or not, or through 
one or more individuals/^ 

Applications for grants under this indenture are 
considered by a committee of this acjaderny on stated 
dates only. The next meeting to consider npplicathuia 
be held on October 1. Applications should be 
made on special forms furnished by the committee. 
(^Jorrespondence, including requests for application 
blanks, should be addressed to the chairman of the 
Committee on the Permanent Science Fund, Professor 
John W. M. Bunker, Massachusetts Institute of Tech¬ 
nology, Cambridge, Massachusetts. 

Orants-in-aid from this fund recommended by the 
co)jjnjittee were announced by the academy on March 
11 ns follows; 

To El so S. Barghoorn, Jr., instructor in biology, Am¬ 
herst College, for misc(3llanooua expenses of field work and 
laboratory study of the structural changes in submerged 
wood mid plant remains, $335. 

Thomas H. Biasonnetto, professor of biology, Trin¬ 
ity (killcgc, Hartford, Conn., for oxpoiidablo materials 
and asHistanco in a further study of photo periodicity in 
animals, $400. 

To Bart J, Bok, associate professor of astronomy, Har¬ 
vard ITnivorsily, for the construction of a 26-inch circular 
mosaic grating to be used with a 24-inch Schmidt tele¬ 
scope, a joint projwt in collaboration with Dr. R. W, 
Wood, of the Johns Hopkins University, $750. 

To Vernon I. OheadJe, assistant professor of botany, 
R. I. State College, for assistance in continuing a study 
of the conducting systems in the Mnnocotyledoneae, $360. 

To Clark Goodman, research associate, the Massachu- 
Botta Institute of Technology, for construction of equip¬ 
ment to bo used in continuation of a study of the locus 
and relative concentration of elements in ores by the use 
of induced radio-activity, $060. 

To Cornelius B. Hurlbut, Jr,, associate professor of 
mineralogy, Harvard University, for construction of 
equipment to be used in a study of refractive indices of 
amphibole and other minerals, $450. 

To Fred M. Uber, assistant professor of physics, Uni- 


veredty of Missouri, for reagents for use in study of syn¬ 
thesis of kojic acid by microorganisms using as a 
tracer, $425. 

THE NUTRITION FOUNDATION 

The appointment of Ole Salthe, formerly consul¬ 
tant for the Federal Food and Drug Administration, 
as executive secretary of the Nutrition Foundation, 
Ine., organized by fifteen food manufacturers, as 
reported in Science for January 16, to study nutri¬ 
tion for the improvement of public health, has been 
announced. Scientific and industrial advisory com¬ 
mittees have also been appointed. The foundation 
has headquarters at the Chrj^sler Building. 

Members of the scientilie advisory committee are; 

Dr. F. G. Boudreau, director, Milbank Memorial Fund; 
Dr, C. A. Elvehjem, University of Wisconsin; Dr. Icio M. 
Hoobler, Cliildrcn^s Fund of Michigan; Dr. P. E. Howe, 
the Surgoon General's office, U. H. Army; Dr. E. V. Mc¬ 
Collum, the Johjis Hopkins University; Dr. L. A. May¬ 
nard, Cornell University; Dr. J. R. Murlin, the University 
of Rochester; Dr. Roy C. Newton, Swift and Company; 
Dr. Lydia J. Roberts, the University of (Chicago; Dr. W. 
C. Rose, the University of Illinois; Dr. W. 11. Sebrell, 
U. 6. Public Health Service; Dr. Henry C. Sherman, 
Columbia University; Dr. F, P. TisdalJ, the UniverBity of 
Toronto, and Dr. R. R, Williams, Boll Telephone Labora¬ 
tories. 

Mcmbei*s of the food industries advisor}' cotnmittee 
are; 

Dr. Roger Adnms, the University of Illinois, repro- 
senting the Coca-Cola Company; 11. A. Barnby, Owens- 
Illinois Glass Company; Dr. Frederick C. Blanck, the 
H. J. Heinz Company; Dr, Laurence V. Burton, *^Food 
Industries"; Dr. Charles N. Frey, Standard Brands, 
Inc.; Frank L. Gunderson, the National Research Coun¬ 
cil; Dr. W. H. Harrison, the Continental Can Company; 
Norman F. Kennedy, the Corn Industries Research Foun¬ 
dation; Dr. Edward F. Kohman, the Campbell Soup 
Company; Donald Maveety, tlic Nations 1 Biscuit Com¬ 
pany; Dr. Robert W. Pilcher, the American Can Company; 
Dr. G. L. Poland, the United Fruit Company; Alan C. 
Richardson and Jamos McConkie, tJie California Packing 
Company; Dr. E. H. Robinson, Bwift and Company; Dr. 
James A. Tobey, the American Institute of Baking, and 
Lewis W. Waters, the General Foods Corporation. 


SCIENTIFIC NOTES AND NEWS 


The Borden Company Prize of $1,000 of the Ameri¬ 
can Chemical Society for ‘^outstanding research in 
the chemistry of milk” has been awarded for 1942 to 
Dr. George E. Holm, biochemist of the Bureau of 
Dairy Industry of the U. S. Department of Agri¬ 
culture, in recognition of 'liis contributiona to the 
understanding of the basic causes and the control of 


oxidative deterioration of fats and oils, and to the 
prevention of spoilage of dairy products caused by 
the oxidation of milk fat.” Leroy S. Palmer, pro¬ 
fessor of agricultural biochemistry at the University 
of Minnesota, was chairman of the committee of 
award, other members of which included Dr. Roy C. 
Newton, chief chemist of Swift and Company, Chi- 
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cago^ and Dr. R. Adams Dutcher, head of the depart¬ 
ment of agriculture and biochemistry at Pennsylvania 
State College. 

John D. Rockefellkr, Jr., has been awarded the 
medal of honor for city planning in recognition of 
“his unique services to professional ideals.” The 
medal was presented to Mr. Rockefeller at his offices 
on March 10, together with a scroll cx)mmending his 
“broad vision and initiative.” “They have enabled 
him to plan numerous civil projects, the influence of 
which has been inspiring to the present generation 
and the effect of which will shape and help to deter¬ 
mine the constructive forces of the future.” The 
citation was signed by the presidents of the societies 
making the award: Ilarvcy Stevenson, New York 
Chapter, American Institute of Architects; Joseph 
Mathieu, Brooklyn Chapter, American Institute of 
Architects; Michael Rapuano, New York Chapter, 
American Society of Landscape Architects, and Dean 
G. Edwards, Metropolitan Section, American Society 
of Civil Engineers. 

The Joseph A. Capps Prize in medical research 
for 1941 has been awarded to Dr. Arnold Lnzarow 
for his study on “Particulate Glycogen: a Submiero- 
scopic Component of the Guinea Pig Liver Cell; its 
Significance in Glycogen Storage and the Regulation 
of Blood Sugar.” 

Dr. Din!3more Alter, director of the Griffith Ob¬ 
servatory, Los Angeles, has been awarded the degree 
of doctor of science by Monmouth College, Illinois. 

Dr., Arno B. Luckhardt, professor and chairman 
of the department of physiology, School of Medicine, 
University of Chicago, has been elected an honorary 
member of the St. Louis Medical Society. 

At the forty-seventh annual meeting on March 13 
and 14 of the Michigan Academy of Science, Arts 
and Letters, officers were elected for the coming year 
ns follows: President, H. R. Hunt, Michigan State 
College; and from the University of Michigan, Vice- 
president, Malcolm H. Soule; Secretary, Harry W. 
Hann; Treasurer, Mischa Titiev; Editor, Henry van 
der Schalie; TAbrarian, Warner Q. Rice, General ad¬ 
dresses were delivered by Dr. I. D. Scott, professor of 
geology at the University of Michigan and president 
of the academy, nnd by Dr. A. F. Blakeslee, of the 
Carnegie Institution, Cold Spring Harbor, N. Y. 

Dr. Wilford Arless Risteen, Rx>cheater, N. Y., 
has been appointed professor and head of the depart¬ 
ment of neurologic surgery at the University of 
Georgia School of Medicine, Augusta. He succeeds 
the late Dr. Richard Frank Slaughter, 

Propkssob S. W. EnoECX)MBB, horticulturist in the 
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extension staff of Iowa State College, has been ap* 
pointed associate professor in plant scienoe at the 
University of Manitoba. 

Dtt. Frank Rikcken, of the University of lUinois, 
has been appointed research assistant professor of 
soils at Iowa State College. 

A REVISION in organization has been effected 
throughout the University of Oklahoma by tlie action 
of the new president, Joseph A. Brandt. ' The titles 
of all department heads have been changed to chair¬ 
men, and general changes in personnel liave been 
made correspondingly. The former heads of depart¬ 
ments retain their professorships nnd salaries. In the 
scientific departments the new appointments are as 
follows: Botany and Bacteriology (to bo called Plant 
Science), Dr. G, L. Cross is replaced by Dr. Milton 
Hopkins as chainunn; Chemistry, Dr. Guy Y. Wil¬ 
liams by Dr. Bruce Houston; Physics, Dr. H. L. 
Dodge by Dr. G. A. Van Ijcar; Psychology, Dr. L. B. 
Hoisington by Dr. M. 0. Wilson; and Zoology (now 
consolidated with physiology, of which Dr. Alma J. 
Neill had been acting head, as the Department of 
Animal Biology), Dr. A. Richards by Dr. A. I. Orten- 
buiger. 

Db. Hugh H. Young, editor of the Journal of 
Vrology, having reached the age of seventy-one years, 
will retire on July 1 as professor of urology and 
as director of the Brady Urological Institute at the 
Johns Hopkins Hospital. He plans to keep an office 
in the Brady Institute nnd to devote himself to clinical 
research and >vriting. 

The council of the Zoological Society of London 
has temporarily suspended the position of secretary 
of the society, held by Professor Julian Huxley, “be¬ 
cause of financial stringency owing to the war.” Pro¬ 
fessor Huxley has been criticized in the House of 
Commons for opinions expressed during his visit to 
the United States. 

Dr. Willard C. Rapplbtk, commissioner of hospi¬ 
tals of New York City since October, 1940, has re¬ 
signed to return to his work as dean of the College 
of Physicians and Surgeons of Columbia University. 
Dr. Rappleye, who succeeded Dr. S. S, Goldwater as 
commissioner, had planned to retire in January, but 
was persuaded by the mayor to remain in office some¬ 
what longer. 

Db. Fred L. Adair, Mary Campau Ryerson profes¬ 
sor of obstetrics and gynecology and chairman of the 
department of the School of Medicine of the Univer¬ 
sity of Chicago, has become chief of the State Division 
of Maternal and Child Hygiene. 

The editorship of the Journal of Parap^ydhology 
has been changed. For the past three years, tor- 
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Gardner Murphy, of the College of the City of New 
York, and Dr. Bernard F. Rices, of Hunter College, 
have edited it. The editorship of the Journal now 
retoms to Duke University, where it was first started. 
Tho new editors are Drs. J. B. Rhine, Charles E. 
Stuart and J. G. Pratt, with Dr. J. A. Greenwood as 
statistical editor. 

Julian F. Smith will relinquish his work as asso¬ 
ciate director of the Hooker Scientific Library at 
Central College, Fayette, Mo., of which Dr. Neil E. 
Gordon is director, to become technical librarian and 
editor of publications of the Institute of Gas Tech¬ 
nology. To give him time to make the change the 
Institute of Gas Technology has arranged to divide his 
time between the two institutions for several months. 
He will continue later to act in an advisory capacity. 

Db. Gborgk S. MvEiiSj professor of biology and 
head curator of zoological collections of Stanford 
University, will leave in June for a yearns study and 
travel in Brazil, under a grant from the State Depart¬ 
ment in Washington. Dr. Myers will make his head¬ 
quarters in the Musen Nacional in Rio de Janeiro, 
where he has been requested to present a seriea of 
lectures on Brazilian fishes and fisheries resources and 
to take charge of the advanced training and research 
of a selected group of Brazilian ichthyological stu¬ 
dents. He will also travel in different parts of the 
country to study fishes and fisheries industries. 

Thk Journal of the American Medical Association 
reports that the Second U. S. Army General Hospital 
Unit, consisting of fifty-five members of the staffs of 
the College of Physicians and Surgeons, the School 
of Dental and Oral Surgery and the Colurnbia-Prcs- 
byterian Medical Centers, Columbia University, have 
been called to active duty. The chief of the surgical 
service is Dr. W. Barclay Parsons, associate professor 
of clinical surgery, and the chief of the medical service 
is Dr. Yale Kneeland, Jr., assistant professor of medi¬ 
cine, both of whom are lieutenant colonels. Other 
membcrB of the faculty have been granted leave of 
absence to enter active service with the Medical Corps 
of the Army and Navy. 

Db. H. M. Tysdai., agronomist, of the division of 
forage crops and diseases of the U. S, Department 
of Agriculture, and of the department of agronomy 
of the College of Agriculture, University of Nebraska, 
gave the eleventh series of Frank Azor Spragg Me¬ 
morial I^ectureB at Michigan State College early in 
March, The memorial lecture proper dealt with ^*New 
Aspects of Forage Crop Improvement/' The four 
other lectures were on related subjects. 

Thb seventli Leo Loeb Lecture under the annual 
leotureship which has been established by the Mu 
Citapter of the Phi Beta Pi Medical Fraternity was 


delivered on March 23 by Dr. John Herr Musser, 
professor of medicine at Tulane University, at the 
Washington University School of Medicine, St. Louis. 
He spoke on *‘The Heart That is Getting Old.” 

Thk sixtieth course of popular medical lectures 
of the School of Medicine of Stanford University will 
be given on April 3 and 17 and May 1 and 15. These 
are as follows: “The Blood Bank,” Dr. John R. 
Upton; “Medical Aspects of Civilian Defense,” Dr. 
Anthony J. J. Hourke; “Alcohol in Relation to Driv¬ 
ing Hazards,” Dr. Henry W. Newman; “Control of 
Venereal Disease under War Conditions,” Dr. Charles 
W, Barnett. 

Db. J. 0. Perhink, assistant vice-president of the 
American Telephone and Telegraph Company, gave 
a lecture-demonstration on March 26, entitled “The 
Electrical Voice,” before the I-taricaster Branch of 
the American Association for the Advancement of 
Science. 

The forty-second annual meeting of the American 
Association of Pathologists and Bacteriologists will 
he held at the Washington University School of Medi¬ 
cine, St. Louis, on April 2 and 3. 

The thirty-fifth annual meeting of the Interna¬ 
tional Association of Medical Museums will be held at 
the Washington University School of Medicine, St. 
Louis, on April 1, under the presidency of William 
H. Feldman, Rochester, Minn. 

The thirty-seventh annual meeting of the American 
Association of Museums will be held at Colonial Wil¬ 
liamsburg, Virginia, on Monday and Tuesday, May 
18 and 19. 

The Pennsylvania Academy of Science will hold its 
eighteenth annual meeting at the Edinboro State 
Teachers College, Erie Co., Pa., on April 3 and 4. 
The Junior Academy will bold its meetings at the 
same time and place. Dr. A. Glenn Richards, Jr., of 
the University of Pennsylvania, will give the princi¬ 
pal address. He will speak on “The Present Status 
of Electron Microscopy in Biology.” 

During tho meetings of the Federation of Societies 
of Experimental Biology and Medicine, in Boston, the 
Boston and Cambridge Branch of the American Asso¬ 
ciation of Scientific Workers is planning a threefold 
program of special interest to biologists and medical 
men. On Wednesday, April 1, at 8: 00 p.m, a public 
lecture will be held at Littauer Center in the Harvard 
Yard, Cambridge. The speaker will be Dr. C. C. 
little, director of the Cancer Research Laboratory at 
Bar Harbor, Maine, whose subject will be “The Social 
Implications of Cancer Research.” On Friday, April 
3, two meetings will be held in Room 22 at Boston 
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University Collej^e of Libernl Arts (corner of Boylston 
and Exetor Streets). In the afternoon a aeries of 
scientific films will be shown between 4: 45 and 5: 45. 
At 8: 00 p.M, of the same day, again at Boston Uni¬ 
versity, there will be held a symposium on “Biology 
and Medicine in the War.” Among those participat¬ 
ing are Dr. Maurice B. Visacher, of the department 


of physiology of the University of Minnesota; Dr. 
Lueien Bnmha, formerly of Liege, Belgium, and now 
of the Harvard Fatigue Laboratory; Dr. C. W» 
Walter, of the Harvard Medical School, and Dr. 
llaiTy Grundfest, of the Rockefeller Institute for 
Medical Research. All members of the federation 
and otfiers in the Boston area are invited to attend. 


DISCUSSION 


ON THE STRIDULATIONS OF INSECTS 

Recenti.y some articles have appeared on the effect 
of teniperature on the stridulations of crickets. My 
interest in ien)perature control, stimulated by some 
of these reports and the presence of a very noisy 
insect in our back yard, prompted me to make some 
observations as described in the following paragraphs. 

'I'he insect was of the genus “Oecanthus” of the 
order “Orthoptera” and seemed to maintain a loca¬ 
tion of about three feet above the ground in the 
middle of a Spirea bush. A mercury thermometer 
was placed at the edge of the bush near the same 
level as the insect. The number of stridulatious per 



Fia. 1. Graph showing relation of str id illations of tree 
cricket (Oecantbus) to ambient temperature changes, 
readings taken each night from August 12 to Soptembor 
10, 1941. 

minute were counted manually and record made of 
the temperature, simultaneously. Readings were 
taken every day from August 12 to September 10, the 
temperature passing through a range of 55 degrees 
to 85 degrees (F) during this period. The siridula- 
tions commenced at seven p.m., and this starting 
period did not vary more than five minutes on suc¬ 
cessive evenings. From about seven to seven-thirty 
o'clock the stridulations were quite irregular with 
interruptions occurring every half minute. After 


about sevondhirty they would proceed without inter¬ 
ruption until the early hours of the morning. A total 
of 100,000 stridulations would occur on a warm night 
(no time out for lunch) as a fair estimate. 

Bata were taken at nine o’clock each evening in the 
interest of uniformity, as by that time the full of 
temperature due to the setting of the sun had reached 
a point where the temperature gradient between the 
thermometer and the insect would be reduced to a 
minimum. 

Observations, as shown by the graph in Fig. 1, indi¬ 
cate a very definite relation of j>eriodieity of stridula- 
tion and ambient temperature. It is probable that 
sensitive recording apparatus would show a more utii- 

STRimiLATIONB PER MiKUTK 



Fio. 2. Graph showing stridulations per minute in to- 
lation to pitch as compared to keys on piano. The num¬ 
bers ou the abscissa are vibrations per second and the keys 
are indicated in their approximate relation to this vibra¬ 
tion. Tho keys plotted are those that came nearest to be 
in union with tho pitch of the stridulation. (The key c is 
middle c on piano.) 

form relation. Readings taken on different days at 
the same temperature were in close agreement. At 55 
degrees the low limit of stridulatory power was 
reached, and the magnitude of the sound at this tem¬ 
perature was quite reduced from normal. At 64 de¬ 
grees no audible sound was present. The points on 
the graph enclosed by circles were observations taken 
on a similar insect, August 23, at River Forest, Ill. 
The points coincide with the curve, showing a remark¬ 
able duplicity in insect life. 

The stridulation seems to be made up of two move- 
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meats. There is an outward movement of the wings 
at each Btriduiationi and os the movement reaches 
maximum position, membranes in the wings vibrate. 
The graph shown in Fig. 2 indicates the pitch of the 
stridulation in reference its periodicity. As the 
pitch was determined from keys on tlie piano sonic 
variation could be expected as the key indicated was 
chosen as being nearest to the pitch. It will be noted 
that a range of one octave on the piano was covered 
by a change in tern pern (urc from 59 degrees to 85 
degrees. From the data it is evident that the mecha¬ 
nism that moves the wings as well as the membranes 
in the wings are very een.sitive to temperature, and 
response to temperature changes is of marked uni¬ 
formity. 

Howard D. Matthkws 

Pktroit, Mich. 

THE RELATIVE EFFECTS OF ANOXIA 

Bkcausk of recent interest shown in the problem 
concerning the relative effects of anoxia upon old 
and young onimnls, a reference by Moreland^ to the 
work of Buff on, of LeGallois and of Edwards* should 
be brought to more general attention. Interest in the 
work of these early investigators lies in tlio fact that 
many recently reported results are substantially in 
agreement with results reported ,1years ago. 

J. M. JOULIN 

School or Medicine, 

Vanderbilt University 

CALENDAR REFORM AND 364-DAY YEARS 

In Science of February 20 it is stated that present 
calendar defects make the arrangement of scliedules 
for industry and education difficult and temporary 
only, also that there can be no doubt about what would 
happen in calendar reform, if scientists had their way. 
A large percentage (7(1 per cent.) gave affirmative an¬ 
swers to the question wliether or not a revised world 
calendar of 12 months and equal quarters should be 
adopted. 

Some years ago when the Eastern Orthodox 
Churches changed to our Gregorian calendar, a clause 
was added expressing hope that Western nations 
might soon be ready to improve that calendar. 

The World Calendar involves the interpolation each 
year of a so-called Year day or extra Saturday. 

In this connection tlie possibility of making the 
aBtronomical year coincide with the calendar year 
might be considered. If the change to a calendar 
year with 12 months and equal quarters is made, the 

1 F. B. Moreland, A thesis presented to the faculty of 
Vanderbilt University, 1936. 

« W. F, Edwards, * ‘ On the Influence of Physical Agents 
on Life/' Translated from the French by Hodgkin and 
IHaher and published by HaswoU, Barrington and Haa- 
W(dl, PhBttdelphia, 1838. 


lirgt years might be assigned only 364 days, omitting 
the disputed Year day. After eight such years, the 
winter solstice (occurring now about December 21) 
would coincide with tlie Year day. Thereafter the 
calendar quarters would correspond approximately to 
the astronomical quarters. The period of eight years 
would give the world time to experience the greater 
convenience of the new cnlcndai*. Before the end of 
that period many people might come to favor the new 
plan who now have never heard of it or are skeptical. 

January 1, 1943, comes on a Friday; two years 
later, on a Monday. With ideas changing from na¬ 
tional to international along many lines, perhaps we 
may now also think about tlio coming world calendar. 
To take away a day a year need be no more disturbing 
than the present adding a day in It^ap years. We 
have recently witnessed the ease with wliich the whole 
United States can drop or add an hour on u specified 
day. 

Alfred Gukdersen 

Brooklyn, N. Y. 

A STUDY OF FAUNAL DISTRIBUTION 

I SHOULD like to take the opportunity of acknowl¬ 
edging in Science the generous support that E. P. 
Mumford, of Jesus College, Oxford, and 1 have re¬ 
ceived in America in conne(»tioji uith a cooperative 
study of faunal distribution with particular reference 
to oceanic islands. This comprehenaivo study of 
island populations seeks to promote a wider approach 
to the basic problems of tlie origin of species. It was 
initiated at Oxford in October, 1938, with the aid of 
grants from the Higher Studies Fund, the Royal 
Society and the British Association for the Advance¬ 
ment of Science. Since the war, the work has been 
carried on by Mr. Mumford as a member of the 
faculty at Stanford University, California, in asso¬ 
ciation with Oxford, with the aid of supplementary 
grants from the Carnegie Corporation of New Y'ork, 
the National Academy of Sciences, the American 
IMiilosophical Society, the American Association for 
the Advancement of Science, the Society of Sigma Xi 
and the May Esther Bedford Fund, Inc. Mr. Mum- 
ford and I are deeply indebted to these organizations 
for their support as well as to the officers and trustees 
of Stanford University, where he has been extended 
every facility in the prosecution of his researches. 
Among the scientists at Stanford who have been most 
helpful, mention should be made of Dr. Ray Lyman 
Wilbur, chancellor of the university, Professor C. V. 
Taylor, Professor Eliot Black welder, Professor E. Q. 
Hears and Dr. II, A. Spoehr, director of the Carnegie 
Institution there. Thanks are duo also to Dr. Frank 
Aydelotte, of Princeton University, and the Rhodes 
Trust, for unfailing support. 

In view of the importance of Anglo-American rela- 
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tiouships, it is perhaps of interest to note that Mr. 
Mumford first went to America with one of the Com¬ 
monwealth Fund Fellowships, designed for the promo¬ 
tion of “luutuHl amity and understanding between 
Great Britain and the United States,” after which he 
was invited to accept the directorship of the Pacific 
Entomological Survey (Nature, 141, 196, 1938). This 
position he held until he came up to Oxford, at the 
invitation of my predecessor, Sir Edward Poulton, as 
a Leverhulme research fellow. 


It is to be hoped that this project now being earned 
on in association with Oxford and Stanford Universi¬ 
ties w'ill not only serve the advancement of Bcienoe as 
such, but also aid the promotion of cordial relation¬ 
ships between English and American scientists inter¬ 
ested in the basic problems of evolution. 

G. I). Hale Carpenter, 
Hope Professor of Zoology (Entomology) 
University Museum, 

Oxford, England 


SCIENCE TWENTY-FIVE YEARS AGO 


THE RELATIONS BETWEEN ENGINEERING 
AND SCIENCE' 

As engineering adopts the knowledge which science 
has correlated it simultaneously unearths new uncor¬ 
related knowledge. Science indeed correlates this in 
turn, but not instantaneously, so that engineering has 
always at its hand both that which science baa corre¬ 
lated and its own eTiipirical discoveries which science 
has not yet had time to arrange. As optimists we 
may well expect that this uncorrelated knowledge will 
form a gradually decreasing fraction of the whole, 
but can we expect it ever to vanish completely ¥ 
Must not science's approach to exclusive leadership 
be asymptotic t 

We begin to get a glimmering of the vastness of 
the scheme of creation when we remember that every 
lengthening of man’s artificial vision by means of 
telescope and camera, every new strengtliening of 
telescope, sensitizing of plate, and lengthening of ex¬ 
posure brings a proportional increase in the number 
of visible suns, telling us that even at that inconceiv¬ 
able distance we have not begun to approach the limit 
of the discoverable universe. When we turn from 
telescope to microscope and tlience to the inferred 
constitution of matter, we find with every new refine¬ 
ment of observation and inference a proportional 
addition of new wonders, a proportional increment in 
the complexity of natural phenomena. Hence while 
we may speculate that, as there must be a place where 
the stars end, so there must be a degree beyond which 
the subdivision of matter can not go, and a limit to 
the number of nature’s laws, we may well ask whether 
either tliat limit or the limit of stellar space will be 
reached in that little throb in the pulse of the universe 
which we call the habitable period of this earth. Will 
man survive long enough to complete the discovery of 
all laws, so that no uncorrelated phenomena will re¬ 
main for the engineer to unearth? 

1 Concluding part of the introductory address of the 
chairman of the Section of Engineering of the American 
Association for the Advanoemout of Science, New York, 
Pecember 29, 1916, printed in the issue of Science for 
Mardk 28, 1917. 


The second of tlie two considerations which tend 
to postpone the completion of science’s leadership is 
that the beautiful as distinguished from the useful and 
the good will increase without limit its demands upon 
the work of the engineer. Though the beautiful itself 
should in time be capable of complete mathematical 
analysis, who shall say that that time, now seemingly 
so inconceivably remote, can arrive during man’s 
earthly stay? 

Henry M. Howe 

OUR PSYCHOLOGICAL ASSOCIATION 
AND RESEARCH^ 

It is our business as individuals and especially as 
united in this American Psychological Association to 
use all possible efi^orts at all times, in all places and 
in all ways to improve the conditions under which 
research work is done. Science has doubled the length 
of human life and quadrupled the productivity of 
labor. A single advance in applied science, such as 
the Bessemer steel process or the electromagnet, dis¬ 
covered by Faraday in the only research laboratory 
then existing, may add annually some two billion dol¬ 
lars to the wealth of the world. The psychological 
and social sciences have already done their share in 
freeing ns from superstition and unreason, in leading 
us to tell the truth as we see it and in some measure 
to see the truth ns it is. They have repaid many fold 
their cost in economic applications. An improvement 
of ten cent, in the educational work of this coun¬ 
try saves us a hundred million dollars a year. But 
it is to the future that we look to obtain a control 
over human conduct corresponding to that of physical 
science over the material world, and more vital. We 
must eliminate the incalculable waste of preventable 
idleness, misfit employment, disease, vice, onme and 
war; we must divide wealth more fairly and use it 
more wisely, we must alter fundamentally all our 
institutions, the family, the church, the school, the 

1 Oonoludh&g paragraph of the address given on the 
occasion of the twenty-fifth anniversaij of the Amerioan 
Psyoholo^cal Association, New York, December 29, mCj 
printed in the issue of SoiSKCi for Mardi 22,1917, 



MAftoa 27^ 1242 


SCIEUCE 


327 


eonrtSj grovemment and the rest; each must be enabled 
to give what he beat can and to receive what he most 
needs. And, as I said twenty-two years ago—before 
that “infant industry” eugenics had begun its career— 
in my address as president before this association: 

Wo not only hold the clay in our bands to mould to 
honor or dishonor, but wo also liave tho ultimate decision 
as to what material wo slmll use. The physicist can turn 
his pig-iron into steel, and so can we ours; but he can nut 
alter the quantities of gold and iron in his world, whereas 
we can in ours. Our responsibility is, indeed, very great. 

J. McKekk Cattkij. 

NOTES 

The portrait by Henry Ulke of Joseph Henry, first 
secretary of the Smithsonian Institution, has been 
transferred by a senate resolution, from the Capitol 
to the Smithsonian Institution, where it has been 
hung in the National Gallery of Art, in the new build¬ 
ing of the National Museum. 

Dr. Alexander Graham Bell, inventor of the tele¬ 
phone, was awarded the Civic Forum Gold Medal for 
distinguished public service in New York on March 
21. The presentation address was made by Dr. John 
H. Finley, state commissioner of education. Dr. Bell 
is the third recipient of the medal. It was awarded 
to Major General George W. Goethals in 1914, and 
to Thomas A. Edison in 1915. 

Dr. William H. Welch was the guest of honor at 
the tenth annual banquet of the iEseulapian Club, 
Philadelphia, on February 6. 

The portrait of Professor R. I). Salisbury, planned 
for by his former students, was presented to the Uni¬ 
versity of Chicago on the afternoon of February 8. 

The Adams prize at Cambridge has been awarded 
to J. H. Jeans, M.A., sometime fellow of Trinity, for 
an essay on “Some Problems of Cosmogony and Stel¬ 


lar Dynamics.” No election has been made to the 
Isaac Newton Studentship. 

Professor A. N. Whitehead has been elected 
president of the British Mathematical Society. 

The membership of the Botanical Committee of the 
National Research Council has just been completed, 
as follows: From the National Academy, J, M. 
Coulter (chairman), D. H. Campbell, R, A. Harper; 
from the American Association for the Advancement 
of Science (Committee of One Hundred), George T. 
Moore, B. E. Livingston, L. R. Jones; from the 
Botanical Society of America, Erwin F. Smith, Ed¬ 
ward M. East and H. H. Bartlett. 

Dr. Fabian Franklin, associate editor of the New 
Y'ork Evening Post since October, 1909, has resigned. 
Dr. Frunklin was professor of mathematics in the 
Johns iloiikins University from 1879 to 1895. 

Dr. Robert Grant Aitken, astronomer in the Lick 
Observatory, has been granted by the University of 
California four months’ leave of absence to go to the 
Atlantic coast to complete arrangements for the pub¬ 
lication of his work on the double stars. 

Professor Waldemab Lindoren, of the Massachu¬ 
setts Institute of Technology, has gone to Chile in 
connection with geological work on some of the cop¬ 
per properties. 

Dr. Joseph A. Blake, formerly professor of sur¬ 
gery in Columbia University, who has rendered dis¬ 
tinguished services at Neuilly and at Ris-Orangis, has 
accepted an invitation from the French government 
to become bead of the great Doyen Hospital. 

Dr. Charles D. Walcott, secretary of the Smith¬ 
sonian Institution, has been elected chairman, and 
Dr. S. W. Stratton, of the Bureau of Standards, sec¬ 
retary of the military committee of tho National 
Research Council, 


SCIENTIFIC BOOKS 


CYTOLOGY, GENETICS AND EVOLUTION 

Cytologyf Gmetics and Evolution, By twelve authors. 

Philadelphia; University of Pennsylvania Press. 

168 pages, 19 figures. 1941. 

This little book represents a survey of the subject 
as a part of the bicentennial celebration of the found¬ 
ing of the University of Pennsylvania. The papers 
are grouped into four departments, with three in each 
group: Chromosomes and Heredity, Cytogenetics and 
Evolution, Cytology and Genetics of Protozoa and 
Physiology of the Nudieua. The contributors and 
their subjects run as follows with a brief summary 
quoted in each case: 


Denierec, M. “Nature of the Gene,” “Thus an 
attractive possibility is open for speculation that each 
salivary band may consist of a single molecule, which 
is repeated a great many times, tho length of the mole¬ 
cule determining the width of the band.” 

Metz, Charles W. “Chromosome Structure.” “No 
one knows just what a chromosome is or how it is con¬ 
stituted.” 

Schrader, Franz. “The Sex-chromosomes, Hetero- 
pyonosis and its Bearing on Some General Questions 
of Chromosome Behavior.” “The evidence from a 
wide range of oases strongly indicates that during a 
certain period of the meiotic prophase there is a defi- 
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cite and specific tendency for all heteroohrcmatin to 
come together.” 

Blakeslee, Albert F. ^^Cytogenetics and Evolution.” 
'interchanges are only one of the types of chromo¬ 
some alteration which have evolutionary significance.” 

Dobzhansky, Th. “Chromosome Differences be¬ 
tween Races and Species of Drosophila.” “It seems 
justifiable to conclude that^ with the exception of 
translocations, all the types of chromosome changes 
which are known to differentiate its species are met 
with in races as well.” 

McClung, C. E. “Evolution of the Germ Plasm.” 
“We are certain of the continuity of germ plasm, and 
of the general nature of the material record of racial 
experience. It seems evident that the hope for an 
understanding of racial and individual development 
waits upon a fuller knowledge of the nature and be¬ 
havior of the visible elements which embody the germ 
plasm.” 

Jennings, II. S. “Hereditary Status of Rhizopods.” 
“There is nothing known as to Mendelian heredity in 
Rhizopods. There is no knowledge of inheritance and 
variation in sexual reproduction. ... It deals with 
heredity and variation in reproduction from a single 
parent, in vegetative reproduction. . . . There re¬ 
mains the question: Is it the chromosomal materials, 
is it the genes that become altered when hereditary 
diversities are produced in a single clone through the 
action of the environment or otherwise f Jollos is of 
the opinion that it is not the chromosomal materials 
that are altered.” 

Diller, William F. “Nuclear Behavior and Repro¬ 
duction in Ciliated Protozoa.” “Underlying all the 
apparent diversity and variability of nuclear phe¬ 
nomena one comes to discern a fundamental similarity 
whose expressions are differences in degree and not in 
kind.” 

Sonneborn, T. M. “Inheritance in Ciliated Proto¬ 
zoa.” “I have reviewed in this paper some situations 
in ciliate genetics, in which typical genetic inheritance 
is unquestionably involved, but I have abo attempted 
to set forth a number of situations, including by far 
the greater part of what is known about ciliate genet¬ 
ics, which are extremely difiScult to interpret along 
orthodox genic lines. . . 

Chunicy, Leon. “The Physico-chemical Properties 
of the Nucleus.” The author discusses the properties 
under the headings: Colloid chemical properties of the 
nucleus and cytosome, viscosity, osmotio properties of 
the nucleus, permeability of the nuclear membrane to 
water, amphoteric properties of the nuclear constitu¬ 
ents. 

Duryee, William R. “The Chromosomes of the 
Amphibian Nucleus.” “Facts such as these <^6r 
strong support to commonly aeo^ted genetic theory, 


that master moleeules or moleoolar templates, as genes 
have been called, remain imbedded in the axis cylin¬ 
der, ready to divide in mitosis and become distributed 
for woiIe in some future cell.” 

Henshaw, Paul S. “Radiation and the Cell Nu¬ 
cleus.” “As a consequence the exponential dose-action 
curves, in so far as they are reliable, may be taken to 
indicate that biologic changes as extensive as cell 
death may be induced by single event action—^perhaps 
even by the production of single ion pairs.” 

These authors present a brief summary of impor¬ 
tant problems in their fields. The tentative nature 
of the subject is indicated strongly and the line of 
future work pointed out. Naturally, in so diversified 
a subject, there is lack of agreement, but it is surpris¬ 
ing to see how far it really obtains on broad general 
principles. There is, for instance, practically no dis¬ 
agreement with regal'd to the chromosome theory of 
inheritance. Expressed or implied, it lies at the basis 
of each paper. In view of the fact that the subject 
of cytology is but seventy-five years old, and modem 
genetics but forty years, this is not a bad record. As 
presented in the symposium here it offers a very hope¬ 
ful prospect for future developments. 

C. E, MoClitng 

OCCUPATIONAL DISEASES 

Occupational Diseases, Diagnosis, Medico-legal As¬ 
pects and Treatment. By Ruthbepord T. John¬ 
stone. 558 pp. Philadelphia and I^ondon: W. B. 
Saunders Company. 1941. 

This is an excellent book written by a man who 
has had years of experience not only in the diagnosis 
and treatment of a wide variety of industrial diseases 
but also in that newer and increasingly important 
field, the dealing with claims for compensation. The 
book covers the most important industrial poisons; 
the dusts, injurious and inert; the dermatoses; in¬ 
juries from physical agents, and there is also a chap¬ 
ter on “the industrial back” and on hernia, and a fuU 
discussion of traumatic neuroses and malingering. 

A chemist would be puzzled over the choice of title 
for the first section, “Gases, Solvents and Fumes,” 
and still more by the groupings under this title. The 
halogenated hydrocarbons are scattered tiirough five 
chapters, instead of being treated as a group, and 
such diverse bodies as nitrobenzene, diohlorofiuoro- 
methane and ethylene dichloride are grouped together. 
However, this does not really produce confusion and 
is of minor importance. What is of major importance 
is Dr. Johnstone’s selection of material. He very 
wisely gives little apace to the earlier literature^ 
which is abundantly covered in the older textbooks, 
and instead covers fully the very latest contributioiifiv 
This is especially well illnstrated by tbe elutpteia on 
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ea]A»on totraohlohde, oarbon disntSde and car¬ 
bon monoxide. 

The material for the book was gathered in a clinic 
which for 25 years has ofEered medical and surgical 
industrial service and which evidently is a consulta¬ 
tive center for a large part of California, handling 
some 11,000 patients a year. It was opened soon 
after the passage of the Workmen’s Compensation 
Act, which covered diseases of occupation as well as 
accidents, and thus, from the first, this aspect of in¬ 
dustrial medicine was of great importance and recurs 
again and again in the discussion of individual cases. 
Dr. Johnstone’s attitude toward the medico-legal prob¬ 
lems is eminently fair, free from over-indulgence but 
equally free from a hard-boiled scepticism. It is evi¬ 
dently the result of long experience on a mind free 
from prejudices and is perhaps most clearly shown in 
the section on neuroses and malingering, 

A mild criticism might be made of one or two sub¬ 
jects. ^Nitrous fume poisoning is rather too briejdy 
liandled, considering its great importance in the pro¬ 
duction of high explosives and in welding. The diag¬ 
nosis of lead poisoning, based on history of exposure, 
clinical symptoms and laboratory findings, is very well 


dealt with, but the picture given under the heading 
‘^Suggestive evidence of incipient intoxication and 
inactive or arrested plumbism” would by many phy¬ 
sicians be called ^‘definite and active plumbism,” 
requiring suspension from lead exposure, even if no 
disability is found. It seems to this reviewer that the 
connection between chronic plumbism and peptic 
ulcer, nephritis and vascular damage is dismissed too 
lightly in view of the available evidence. 

There are indications of rather hasty preparation 
in some places (talc is included among the silica- 
containing dusts on page 307, but correctly classed 
as hydrated magnesium silicate on page 305) and the 
proofreading is surprisingly faulty for a Saunders 
book; “consistency” for “constituents,” “ascribed to” 
for “described,” and one whole line misplaced on page 
336. 

One very good feature of the book remains to be 
mentioned, the sections on treatment, which are de¬ 
tailed and clear, not general and vague as is too often 
true in books of this kind. 

Aucb Hamilton 

Division of liABoa Stanuaeus, 

Washington, D. C. 


REPORTS 


GRANTS MADE BY THE BANTING 
RESEARCH FOUNDATION 

THic Banting Research Foundation reports that 
grants made to individuals working on medical prob¬ 
lems in different parts of Canada last year were in¬ 
strumental in furthering research of considerable in¬ 
terest in several fields. Following are brief summaries 
of work performed by those holding grants during 
part or whole of last year. 

To tost the accepted hypotliesis that oxidation of 
o-^tradiol to estriol, or hydration of estrone to estriol, 
takes place in the uterus under the influence of pro¬ 
gesterone, W. S. Bauld, of Dalhousie University, 
working with Dr. R. D. H. Heard, showed that in the 
rabbit this transformation occurred. 

W, H. Fcindel and Dr. C. B. Weld, at Dalhousie 
University, studied the permeability of the eye mem¬ 
branes in dogs to the sugars xylose, glucose, sucrose 
and raffinose. It was found that their penetration 
into the aqueous humor was inversely related to their 
molecular suse, and that rafflnose represents the ap¬ 
proximate limit of the sise of the molecule which 
pusses through the membranes. 

Dr, K, C. Fisher, of the University of Toronto, 
extended his invesUgation of the mechanism of the 
aet^on of anesthetics to indude a broad variety of 
umotic agents and eelk. The initiid interpretation, 
the metaboliBin of a call k separable into 


two independent parallel fractions, has been fully 
borne out, 

A. G. Gomall, of the University of Toronto, found 
that in ureasynthesis studies the accumulation of 
citrulliue occurred in liver slice saline containing 
NH,' COa, lactate and ornithine. This research forms 
an important step in our knowledge of the means by 
which urea is formed in the body. 

Dr. Mavis Gunther, of the University of Toronto, 
has made a survey of the progress of lactation in a 
series of women. She has accumulated .statistics of 
when and why infants arc weaned and has analyzed 
the causes of women being unable to nurse satisfac¬ 
torily. 

M. M. Hoffman, of Dalhousie University, working 
with Dr. R. D. H, Heard, has furnished experimen¬ 
tal confirmation of the hypothesis that the urinary 
oestrogen, oestrone, arises in the body from the ovar¬ 
ian follicular hormone, o-ocstradiol. The metabolism 
of the corpus luteum hormone was also investigated 
and it was found that in the rabbit, as in the human, 
pregnane-3 (a), 20 (o)-diol is the main excretory 
product and the conversion in the rabbit is not ap¬ 
preciably affected when the uterus is removed. 

A. F. McKay, of Dalhousie University, working 
with Dr. B. D, H, Heard, continued investigations 
dealing with the degradation of cholesterol to Bing B 
substituted androgens, with the object of elucidating 
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the structure of certain isomers of androsterone ex¬ 
creted during pregnancy in the mare. 

Miss M. M. MacKenzie, of the University of West¬ 
ern Ontario, studied the relation of age of rats to 
susceptibility to cancer induced by benzanthracene. 
She found younger rats more susceptible than older 
ones, but the strain of the rat was found to be nriucb 
more important than its age or sex. 

Miss D. B. Mundell,. of the University of Toronto, 
has devised a simple method for the purification of 
tissue cholinesterase from dog pancreas. One nulli- 
gram of the purified esterase hydrolyses 4-5 grams 
of acetylcholine per hour. This degree of purity iS 
about 100 times greater than that obtained by 
Stedman. 

Dr. L. T. Newman and Messrs. W. A. Ladd and 
J. II. L. Watson, of the University of Toronto, worked 
on several applications of the electron microscope to 
medicrtl research. With Dr. D. Irwin, a study was 
made (jf the size of the particles of mine dust, and it 
was found that particles 0.03-0.20 microns in diam¬ 
eter were much more numerous in drilling than in 
blasting dust. With Dr. J. Craigie, School of Hy¬ 
giene, University of Toronto, several hundred photo¬ 
micrographs of vaccina virus, typhoid bacillus, rick- 
ettsia and bacteriophage were taken. 

Miss II. M. Perry, of the University of Toronto, 
performed experiments which showed that the less¬ 
ened carbohydrate stored in scorbutic conditions was 
due to inanition and not to the deficiency of vitamin C. 
A peculiar condition of fat storage in vitamin C defi¬ 
ciency was substantiated, but fatty or cirrhotic livers 
were not observed. Experiments also showed that the 
capillary fragility is not a good index for the clinical 
estimation of either vitamin C or P deficiency. 

H. C. Read, of Dalhousie University, found that the 
X-zone of the adrenal glands of the mouse degenerate 
during pregnancy and will regenerate after preg- 

SPECIAL 

THE EFFECT OF COLORED IONS ON THE 
PHOTO-INACTIVATION OF 
INVERTASE 

Aguuhon^ showed that invertaso is inactivated 
directly by ultraviolet light of wave-length shorter 
than 3022 A, while longer wave-lengths have no effect. 
However, von Tappeiner® had shown that the addition 
of fluorescent dyes to solutions of invertase prepara¬ 
tions sensitized the enzyme to the action of sunlight. 
It seems apparent from these experiments that the 
radiant energy absorbed by the dye is in some way 
transferred to the enzyme molecule where it inacti- 

iH. Agulbon, CompU Mend, Acad, Sci, (Paris), 152: 
898, 1911; ibid,, 153: 979, 1911; Ann, Inst, Paeteur, 26: 

88, 1918. 

3 H, von Tapp^er, Ber,, 36 : 8086, 1903. 


nancy but that regeneration is delayed by lactation. 
In immature animals the X-zone can be made to dis¬ 
appear by injections of oestrone, testosterone, A.P.L. 
and P.M.S. hormones. 

Dr. K. Sternbach, of the University of Toronto, 
tested the activity of 104 new compounds of the 
sulfanilamide type, prepared by Dr. Sohnitzer, against 
meningococcus infection. Ten showed definite activ¬ 
ity but no more than that of drugs already known. 
Of a smaller series of drugs prepared by Dr. Sieben- 
mann, two were found which were as efficacious as 
sulfanilamide with regard to meningococcus infection 
and were decidedly less toxic. Dr. Sternbach has also 
obtained a method of infecting animals with gono¬ 
cocci, so that sulfanilamide compounds could be tested 
against this type of infection in animals. 

Dr. P. G. Weil, of the Royal Victoria Hospital, 
Montreal, has made further studies with regard to 
the hi stall due content of blood and tissues in shock. 
He has also investigated the value of certain sub¬ 
stitutes for whole fresh blood in the treatment of 
the condition. 

The trustees wish to point out that in addition to 
financially assisting the above-described individual re¬ 
searches, the foundation gave a block grant, amount¬ 
ing to almost hall! the income of the foundation, to the 
Banting and Best Chair of Medical Research, Univer¬ 
sity of Toronto. 

The trustees wish to remind medical research work¬ 
ers in Canada that funds are available each year to 
financially assist individuals who submit problems 
which meet with the approval of the trustees. Meet¬ 
ings at which applications are considered are usually 
held in May, August and December. 

V, E. Henderson 

The Banting Research Foundation, 

Toronto, Canada 

ARTICLES 

vates the prosthetic group. However, the task of 
proposing a theory of actual mechanism of energy 
transfers of this type is greatly complicated by the 
polyatomic nature of the dye molecule, for at least 
two possibilities exist; (1) the free dye molecule might 
be activated by light and transfer energy to the 
enzyme molecule in a collision process; or, (2) the 
dye molecule and enzyme molecule might form a 
complex which absorbs light energy, inactivating the 
enzyme and possibly freeing the dye molecule which 
may then take part in further inactivations. In a de^ 
tailed discussion of the available evidence Blum” 
favors the latter mechanism. 

> H. F, Blum, ''Photodynomie Action and Diseases 
Caused by Light, p. 88, Beitthold Publishing Oorp., New 
Turk (1941). 
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It seemed desirable to attempt to find out whether 
some monatomic ion having a suitable absorption 
spectrum could be found which would sensitise inver- 
tase to the action of light; for here, presumably, the 
first of the above possibilities would not exist. In 
this paper are reported the results of a preliminary 
investigation of the effect of certain inorganic ions on 
the photo-inactivation of invertase. 

The enzyme used in this study was a commercial 
preparation^ labeled “invcrtase scalea^^; it had been 
obtained from bottom fermenting yeast and contained 
some melibiase. For each experiment 0.03 gm of this 
preparation was dissolved in 4 co of distilled water 
containing 1 drop of 0.1 N HCl and the desired con¬ 
centration of the inorganic salt. After the enzyme 
had completely dissolved, 2 cc of this solution were 
placed in a quartz test-tube fur irradiation and 2 cc 
reserved as a control in a glass test-tube of the same 
dimensions, but wrapped in black paper. Both tubes 
were tiien placed at a distance of 10 cm from a glass 
enclosed Type H-3 General Electric mercury vapor 
lamp for a measured length of time. The solution in 
the quartz tube thus received the full radiation from 
the lamp, while the control in the glass tube was 
affected only by the heat radiated from the lamp. 

Following irradiation, the enzyme solutions were 
brought to 26° C. and each thoroughly mixed with 
10 cc of a 20 per cent, sucrose solution. The rates of 
inversion of sucrose at 26° C. were then followed 
simultaneously in the 20 centimeter tubes of two 
polttriineters. 


TABI.K I 

Kffkct of Coloubd Ions on thk Photo-sensitivity 
OF Invrrtabh 
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The results are shown in Table I, which contains 
in successive columns the number of the experiment, 

♦ From Wallerstein Laboratories, New York, N. Y, 


the ion concentration, the length of tin]C of irradia¬ 
tion and degrees of rotation in the polarimeter at 
various times after mixing the enzyme solutions with 
sucrose. From the results of Experiment 1 in which 
no salts were added to the enzyme, it is seen that 15 
minutes irradiation of the enzyme alone had no effect 
on the activity. Experiment 2 shows that, while 0.1 
mg Cu^"** (as CuSO*) per cc has a negligible direct 
effect on invertase activity, 15 minutes irradiation of 
a mixture containing this concentration of re¬ 
sults in almost complete inactivation of the invertase. 
In a supplementary experiment similar inactivation 
was found to result from 15 minutes irradiation of a 
solution containing only 0.05 mg per cc. Experi¬ 
ment 3 shows that an 8-minute period of irradiation 
of invertase in the presence of 0.1 mg Cu++ per cc 
results in only partial inactivation of the enzyme. 
Experiment 4 shows that 0.4 mg Cu^ per cc partially 
inactivates the enzyme even without radiation, whUe 
irradiation increases the extent of inactivation by this 
concentration of Cu+’^. 

Experiments 5, 6 and 7 show that the colored ions 
Fe'*^^% Ni^ and in concentrations of 0.1 mg 

per cc bring about negligible inactivations of invertase 
even when the solutions were irradiated, Uranyl ion 
as U 02 (N 03)2 containing 0.1 mg of uranium per cc 
almost completely inactivates the enzyme; irradiation 
in the presence of uranyl ion causes still further in¬ 
activation. In another experiment Ca"^ was found 
to have no effect. 

The results suggest that, in order to bring about a 
photo-inactivation, a monatomic ion must have first, 
a suitable absorption spectrum, and second, a means 
of transferring the absorbed energy to the enzyme 
molecule. It seems probable that the cupric and 
uranyl ions form complexes with the invertase which, 
themselves, are capable of absorbing energy and de¬ 
composing to form inactive material. It would appear 
that the other colored ions used were incapable of 
forming such complexes and were therefore ineffec¬ 
tive. Further work will have to be done to elucidate 
further the mechanism of the reaction. 

Henry Lardy 
Thomas F. Anderson 

Departments op Biochemistry 
AND Chemistry, 

University or Wisconsin 

THE OCCURRENCE OF FITS IN PYRIDOX¬ 
INS DEFICIENT RATS 

Chick et al.' described fits of an epileptic nature in 
rats maintained on pyridoxine deficient diets for a 
period of four months or more. No such fits have 
been reported in this country, although thousands of 

1H. CMck, M. M, El Sadr and A. V. Worden, Bioohem, 
Jour., 34: 694, 1940. 
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pyridoxine deficient rats have been studied. In the 
laboratory of the Poulti^ Division, hundreds of 
pyridoxine deficient rats* were studied without the 
appearance of such epileptic-like fits. Recently, how¬ 
ever, fits such as described^ were observed. The fits 
occurred among pyridoxine deficient rats, each of 
which was fed 5 cc of water by stomach tube every 3 
hours, After the second water feeding 5 out of 16 
rats were observed to go into fits which lasted from 
a few seconds up to about 2 minutes. Others possibly 
went into fits but were not observed. Fits developed 
when the rats were startled by noise or were surprised 
by being suddenly picked up. Others were nervous 
but were not observed to go into convulsions. The 
rats Lad been on the pyridoxine deficient diet about 
4 to 5 months. 

Since there is a disturbance of water metabolism 
in human epilepsy® we repeated the experiment, but 
the fits did not recur. The rats were then exposed to 
the piercing sounds produced continuously by fre¬ 
quencies of 30 to 10,000 cycles after they had been 
given water by stomach tube, but the convulsions did 
not recur. 

At about this time, fits were observed in pyridoxine 
deficient rats in the laboratory of the Vitab Corpora¬ 
tion. They were few but in suflEicient numbers to 
arouse interest. These rats were also given water by 
stomach tube without producing any fits. 

After the rats were 6 to 8 months old, convulsions 
occurred spontaneously with increasing frequency. 
The convulsions were not alike, but they followed a 
definite pattern. They generally occurred when sev¬ 
eral rats were together in a can and frequently 
handled during the time when they were weighed or 
the vitamin doses fed. One rat in fits will generally 
set ofi other rats in convulsions. Without warning 
the rat will sometimes start convulsively forward in 
jerks similar to the hopping of a mechanical rat. 
Often the rat will paddle the air with its paws. The 
head is often jerked up into an upward tilt and the 
rats get up on their hind legs and paddle the air. 
Sometimes they get up so high on their hind legs 
that they lose their balance and tumble over back wards 
or on their sides. When paddling or fanning the air 
with their paws their oars will sometimes wiggle rap¬ 
idly, appearing much like a fan without a handle. 
Sometimes their ears arc pressed flat against the back 
of their necks. While rearing on their hind legs, they 
will often involuntarUy hop in the air, sometimes 
jumping out of the can. The paddling of the air and 
the fanning of the cars seemed to be motivated from 
one source as though controllable by one switch. 

as. Lopkovsky, Jour, Biol, Chem,, 124: 125, 1938. 

8C. H. Beat and N. B, Taylor, ‘*The Physiological 
Basis of Medical Practice/* p. 1460. Baltimore: Wil- 
liasu and Wilkins Ooznpany. 1940. 


These involuntary hops gave the appearance of heiiig 
motivated by a hidden spring in the rat resemUing 
a hopping mechanical rat. Mild convulsions were 
gezierally limited to a few convulsive hops or a half 
minute’s pawing of the air often accompanied by the 
wiggling of the ears. Severe convulsions lasted 2 to 3 
minutes. A round drop of saliva sometimes involun¬ 
tarily appeared at the mouth of the rat daring a severe 
convulsion. After a severe convulsion, the rat would 
sit or lie perfectly still, sometimes holding the wire 
screen tightly in the front paws. During this period 
the rat seemed unconscious and did not react when 
touched. The only sign of life was the heaving in 
and out of the sides, the forward part of the rat*s 
body slowly moving forward and backward in rhythm 
with the heaving in and out of the sides. Occasionally 
the rats lay on their sides with their legs outstretched 
as though dead. They came out of this coma-like con¬ 
dition without any apparent effort and scratched 
themselves behind the ears or washed their faces as 
though nothing had happened. Occasionally after 
they had regained consciousness they shook theniselvea, 
much like a dog just coming out of water. 

Convulsions were never obsen^ed under 4} months, 
and then only rarely. When they reached the age of 
6 to 8 months they occurred more frequently. Some 
rats hod fits daily. The duration of the convulsions 
gradually increased. Out of 13 rats 7 months of age, 
6 regularly had fits. Out of 3 rats 9 months of age 
receiving 5 micrograms daily of pyridoxine, one occa¬ 
sionally had a short mild convulsion. 

Wo can, therefore, confirm the findings of Chick 
et aU that fits will occur in pyridoxine deficient rats 
and we wish to suggest the possibility, remote though 
it may be, that disturbed water metabolism may in 
some way be involved in the production of these 
epileptic-like fits. 

SAMxm^ Lbpkov8s:v 
MTRT tSB E. Krause 

PouLTET Division, XIniveksity or Cautoenia, 
Bbekelet 


Mildred K, Dihiok 


The Vitab Ooetoeation, 
Emeryville, OALiroENiA 


EFFECT OF 1-ASCORBIC ACID ON THE 
ISOLATED FROG HEARTS 

Simple unsaturated lactones like pY-angolioolaetone, 
afi-angelicalactoue and crotonolaotonc Y-acetic acid and 
its esters have a characteristic digitalis-like action upon 
the frog heart isolated according to the method of 
Straub. If administered in an adequate concentration 
and replaced continuously (by means of a special c«n- 
nula) at a steady rate for a suitable lengflit of thpSi 

1 Carried out under the auspices of the tTnivenlty 
Committee on Pharmacotherapy. 
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tikey initially brizigr about an inez^nfle in amplitude 
of eontraetion and eventually lead to an irreversible 
systolic standstill.^ 

1-Ascorbic aeid^ (I) can be considered as an a^-un- 
saturated lactone related in structure to the simple 
o^-unsaturated lactones of type (II). 


C(OH)=C(OH) 

CH,OH . CHOH—^ ^30 

\/ 

(I) 

OH=OH 
B—dH \o 

\/ 

(H) 


When administered into the cannula of the isolated 
frog heart at an initial concentration of 1:2,000 to 
1: 50,000 and replaced continuously at a rate of 2-2.5 
cc per minute, 1-ascorbic acid caused a systolic stand¬ 


still within a period of from 2 to 5 hours. There was 
an increase in the rate of the heart. When the ven¬ 
tricle eventually stopped in systole, the auricle con¬ 
tinued beating. The initial action of 1-ascorbic acid 
was an increase in the amplitude of contraction. This 
was observed previously by Urban and Peugnet/ 
They also noted an increase in the diastolic ^'tonns^' 
but were unable to reproduce this effect consistently. 

Our preliminary work indicates that the reaction 
may be modified by the pH of the physiological salt 
solution. We have not yet studied how the systolic 
action is influenced by copper, which Peugnet® has 
found essential for the “beat-strengthening action” of 
1-asoorbic acid. 

Our observations show for the first time that the 
reported “systolic” action upon the frog heart can be 
caused by an organic-physiological substance of known 
chemical structure occurring in the organism of the 
warm-blooded animal. 

R. P. Linstkaj) 

Harvard XJnivrrsity, Department 
or Chemibtrt, Cambridge 

0. Kraykk 

Harvard Medical School, Boston 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE STERILE CULTURE OF PARAMECIUM 
M ULTIMICRON UCLEATA 

During the last few years protoEoologists have 
recognized more and more the need for sterile cul¬ 
ture methods. When it is impossible to culture an 
organism in the absence of other living cells the rigid 
control of conditions so necessary in all experimental 
studies is not possible. Advances in methods of 
sterile culture of free-living forms offer new possi¬ 
bilities for similar studies on related pathogenic 
forms. 

The establishment and culture of a strain of Para¬ 
mecium that is bacteriologically sterile has frequently 
been attempted, The only successful cases that have 
been reported are those of Loefer^ and Glaser and 
jCoria,® in each of which the presence of other living 
cells was essential. We have established five strains 
of P. multimicronucleata in a yeast juice medium. 
These strains have been maintained for ten months 
through 18 transfers. Their sterility has been con¬ 
firmed, BO we wish to report the method used. 

* 0. Krayer, R. Mendes, Moisset de aud 

B. P. Linstead, Jour, Pharmacol and Mxper. Therap. In 
press. 

*1-Ascorbic acid was donated by Hoffmonn lia Boebe, 
Xno,, Hutley, H. J., and by Meir& and Company, Inc., 
Subway, N. J. 

^ B. Loefer, Jour. JF«p. Zool, 72: 887-407, 1086. 

A& W. Glaeer and N. A. Ooria, Am, Jour, Epg,, 21: 

m-ni, ms. 


The paramecia were obtained from a live yeast 
stock culture which has been growing in our labora¬ 
tory since 1937. The organisms were sterilized by a 
combination of the Claff® migration-dilution technique 
and the Purpart* washing technique. 

Many kinds of culture media wore tried, including 
peptone media, yeast extracts, yeast autolysates and 
unheated disintegrated bacteria, all with and without 
added growth factors. Success was attained only 
with the pressed yeast juice of Buchner.^ 

The pressed yeast juice is made as follows. One 
pound of Fleischmann's baker^s yeast is ground with 
an equal weight of washed, fine, white sand. This is 
then mixed with 125 gms of diatomacoous earth and 
reground to a sticky dough. This dough is wrapped 
in two layers of birdseye diaper cloth, which has been 
dampened with distilled water, and then placed in a 
4i” perforated screw press cylinder. Pressure, by a 
manually operated screw press,® is applied as rapidly 
as possible. 

Urban and H. B. Peugnet, Am, Jour, Physiol, 123: 
207, 1988. 

B. Peugnet, Sgzenos, 00: 162, 1039. 

»0. L. Olaff, Physiol Zool, 13: 334-341, 1940. 

® A. K. Parpart, Biol BuU„ 56: 113-120, 1928. 
o£. Buchner, H. Buchner aud M. Hahn, '^Dle Zymase- 
gbrung/' pp. 58-60. Munschen and Berlin: B. Olden* 
bourg. 1901 

•A “ten-ton^* press made by the Atlas Press Company 
of Eblamasoo, Michigan, is used. 
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This procedure yields about 120 cc of yeast juice 
which is caught in an ice-packed flask and then stored 
in a refrigerator over night. It is then forced through 
a Seitz bacteriological filter by pressure. This juice 
is stored in a refrigerator at all times and is used only 
after complete sterility tests have been made. 

For cultures, 5 cc portions of triple distilled water 
are sterilized in 18 inm Pyrex culture tubes, and, after 
cooling, 0.5 cc of the yeast juice is added to each 
aseptically. These are then ready for inoculation. 
Tests with a wide range of dilutions indicated that 
1: 10 is near the optimal concentration. 

In all, aixty-one cultures of yeast juice were in¬ 
oculated with sterile paramecia. From these, five 
strains were established and successfully maintained. 
Transfers are made at about 14-day intervals. Ster¬ 
ility tests have been made regularly at every transfer. 
Most of the common test media have been tried at 
various times in these tests. The standard testing 
media now employed consist of: 0.5 per cent. Difeo 
yeast extract plus 0.5 per aent. dextrose; 0.03 per 
cent, beef extract; Difeo nutrient agar plus 0.5 per 
cent, dextrose; and Brewer^s Ihioglycollate anaerobic 
medium. Dr. C. B. van Kiel,’ of the Hopkins Marine 
Station, has examined several of these cultures and 
has confinued their sterility. 

So far it has not been possible to obtain in these 
sterile cultures a rate of growth equal to the highest 
rates obtainable in pure-mixed cultures of Paro- 
mecium and single strains of bacteria. The best fis¬ 
sion rate obtained in these cultures to date is approxi¬ 
mately 0.5 divisions per day. Fission rates of 1.0-*2.0 
per day have been reported for pure-mixed cultures. 
Heated yeast juice will not support the growth of 
Paramecium, Some factor or factors necessary for 
their growth is apparently destroyed by heat. This 
is in line with other observations which have been 
made on Paramecium and other ciliates. Most of the 
normally holozoic. forms that have been studied will 
not grow when furnished with heat-killed organisms 
or with the ordinary heat-treated culture media as 
their only source of food. 

W. H. Johnson 
E. G. S. Baker 

Dkpaetmknt or Biology, 

STANroRu University 

THE SIGNIFICANCE OF FIBRINOLYSIS IN 
THE MECHANISM OF COAGULATION 
OF BLOODi 

When recalcified dog*s plasma is shaken briefly 
with chloroform and allowed to stand 24 hours, and 

’ We wish to express our appreciation to Dr. C. B. van 
Niel for first suggesting yeast ^uice as a possible medium, 
and for making sterility tests of our cultures, 

1 From the New York Hospital and the Department of 


the chloroform thereafter removed, the serum so ob¬ 
tained shows marked fibrinolytic properties- The 
properties of this so-called chloroform serum will be 
reported elsewhere.® 

The precipitate of globulin obtained from this 
chloroform serum by isoelectric precipitation at pH 
6 is soluble in isotonic saline solution. This solution 
of globulin possesses marked fibrinolytic properties. 

The addition of small amounts to a solution of 
fibrinogen produces no clot but complete lysis of the 
fibrinogen. In the presence of prothrombin, however, 
a clot foms which may undergo fibrinolysis. The ad¬ 
dition of the globulin solution to oxalated plasma re¬ 
sults in coagulation sometimes followed by fibrinoly¬ 
sis. The addition of the globulin solution to pro- 
tlirombin results in the formation of thrombin in the 
absence of calcium, thromboplastin or formed blood 
elements. In its action on blood plasma and fibrin¬ 
ogen the globulin solution rogemblcs the action of 
itypfm as reported by Euglc and Harris.* 

^The active globulin solution may also be prepared 
by dialysis of chloroform serum against running 
water. In this preparation the active fibrinolytic 
substance is associated with the euglobulin precipitate. 
The solution in isotonic saline of this precipitate 
behaves as does the isotonic saline solution of the 
acid precipitated globulin. 

It is to be noted that tlie methods of precipitation 
and dialysis are similar to those used in the prepara¬ 
tion of ^^globulin substance^^ by Patek and Taylor.* 

Henby J. Taonon* 


Medicine, Cornell University Medical College, New York, 
N. Y. 

a Henry J. Tagnon, Jour, of Lab. Clin, Med., in press. 
8 H. Eagle and T. N. Harris, Jour. Gen. Phye., 20: 543, 
1937. 

* A. J. Patek, Jr., and F. H. L. Taylor, Jour, Clin, 
Inveet.y 16: 118, 1987. 

» Graduate fellow of the Belgian American Educational 
Foundation. 


BOOKS RECEIVED 

Advances in Pnxymology, F, F. Nord and C. H. Week- 
man, editors. Volume II. 23 illustrations, Pp. vUi-J- 
374. Interscience. $5.50, 

Hartkemkier, Harry Pellk. Principles of Punch-Card 
Machine Operation, Illustrated. Pp. xiv + 269. 
Crowell. $3,25. 

Hou, TE'Pano. Manufacture of Soda. American Chemi¬ 
cal Bociety Monograph Series, number 66. Second 
edition. 149 illustrations. Pp. xviii + 690. Beiuhold. 
$9.50. 

Laurie, Alex and Victor E. Hies, Floriculture, Illus¬ 
trated, Pp. vii + 496. McGraw-Hill. $4.00. 

Mueller-Deham, Albert and S. Milton Babison. In¬ 
ternal Medicine in Old Age, Pp. ix + 896. Williams 
and Wilkins. $6,50. 

Science and World Order, The British Association for 
the Advancement of Science, report. Pp, 120, 

Seeman, Albert L. physical Geography. Pp. xxii + 489. 
Prentice-Hall. $8.60. 



SCIENCE 

voL. 95 Friday, April 3 , 1942 No. 8460 


The Chandler Medal heoturee: 

Vitafnine tn the Future: Pe. Bobvbt R. Williaub; 

Pe. RooEa J. W1LUAM8...... S35 

Obituary: 

Jacob Ellsworth Reighard: Brofebboe A. F. 
Bhuu^, Bememhering WUliam James, Recent 
Deaths .........-... 844 

Scientific Events: 

Physicians for the Government Services; A New 
Botanical Hall at Carnegie Museum; The Hall of 
North American Mammals of the American Mu¬ 
seum of Natural History; The National Research 
Coiinril'a Committee on the Applieaiiom of the 
Electron Microscoj^; The Viah Cluipier of the 
Socjety of Sigma JCi; The Southwestern Division; 
Meeting of ike Executive Committee of the Ameri¬ 
can Association for the Advancement of Science . 347 

Boientifie Notes and News .-. 350 

Discussion: 

A Group Theory Dilemma of Sophus Lie and Felix 
Klein: Professor G. A. Miller, Penthestes and 
Calophya: Ralph £. Danporth. Degrees at Any 
Time—Brain Conservation: Alexander Silverman 353 

QuotatiCHs: 

The A,AU,8, Bulletin .... 356 


Seientifie Books: 

Oil Fields: W. E, Wrathbr. Organic Chemistry: 
Professor Marston T, Booert, A Bibliography 
of Primates: Professor C. E. McCluno ___ 357 

Special Articles: 

Observations on an Epidemic of Poliomyelitis: Pr, 
Albert E. Casey. The Intravenous Drip and 
Other Intensive Methods for the Treatment of Early 
Syphilis: PR. Harry Eagle and Ralph B. Hogan. 
Storage of Radioactive Iodine in a Metastasis from 
Thyroid Carcinoma: pR, Walter W. Palmer and 


Others .. 859 

Seientifie Apparatus ond Laboratory Methods: 

A Sensitive Check Valve: Dr, Max A. Lautpee . 363 

Science News . 10 


SCIENCE: A Weekly Journal devoted to the Advance* 
ment of Science, edited by J. McKeen Cattell and pub¬ 
lished every Friday by 

THE SCIENCE PRESS 

Lancaster, Pa. Garrison, N. T. 

Annual Subscription, $6.00 Single Copies, 15 CU. 

8C1KNCK ts the ofhelAl orgnn of the AmeHcan Associa¬ 
tion for the Advuneenieiit of 1^'ience. lnfornintli>n regard¬ 
ing memiKTshIp in the Assoclntlon miiy he seeurefl from 
the office of the |>eriiianeiit serretary m the SiuithsoiUan 
Institution Building, Washlngtou, D. C, 


VITAMINS IN THE FUTURE' 

By Dr. ROBERT R. WILLIAMS 

CSBVlOAXi DIRECTOR OF THE BELL TELEFEONE LABORATORIES, KEIW TORE, N. Y. 


Among the dusty reprints which 1 treasure is a 
yellow-backed one from the Journal of Physiology 
bearing the date of December, 1911, in which Casimir 
Funk first proposed the name '‘vitamine.” As I had 
at that time been working with Vedder for more than 
a year on “the beriberi-preventing substance,” I may, 
in a sense, claim to have been one of the midwives in 
attendance at that historic birth. Vedder and I were 
among the first, if not the first, authors to take up the 
use of the term in our first joint paper, published 
somewhat belatedly in 1913. In 1916 my testimony 
in refutation of the claims of the manufacturer of a 

1 Address on Hie ooeasion of the preseatation of the 
Gbaries Frederick Chandler Medal of Columbia XJniver- 
■ity, February 96,1942. 


cure-all was part of the first court record in which the 
term appeared. As the years have overtaken my plod¬ 
ding feet, the number of scientific papers which em¬ 
ploy the word “vitamin” has grown from a paltry two 
or three to some thousands annually. 

I have recently been reading some medical biogra¬ 
phies and particularly Clapesattle’s story of the 
Mayos. There one notes that, although Pasteur in¬ 
dicted the atmosphere as a source of infective organ¬ 
isms in 1864, although Lister announced his method 
of antiseptic surgery in 1867 anil had achieved inter¬ 
national acclaim for his work by 1879, Will Mayo ap¬ 
pears to have graduated in medicine at Michigan in 
1883 with only a superficial knowledge of tasterism 
and scant conviction of its merits* It was not till 
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four years later that he became a thorough oonvertf 
as Were the majority of new medical graduates from 
that time onward. It had taken nearly twenty years 
for Lister ism to gather momentum, but it then revo¬ 
lutionized surgeiy in a decade. It made deep surgery, 
especially abdominal surgery, possible. We are now 
in the midst of a like development of what may be 
called vitaminism, a development which is the more 
conspicuous because much of its content is appro¬ 
priate to the use of the layman as well as the phy¬ 
sician. The progress of its application has likewise 
been slow till recently but is now greatly accelerated. 

May I ask you to consider with me some of those 
more immediate applications of vitaminism which we 
can discern are already beginning but which will re¬ 
quire many years for full realization. It will be ap¬ 
propriate if I leave to niy fellow medalist the role of 
longer range prophecy, for he will presumably live 
longer to enjoy the later triumphs of vitaminism, as 
well as to regret his prophetic errors if he should 
make such. 

There are six vitamins which have already acquired 
an importance for the workaday world, for the lay¬ 
man, for the food technologist and for the practicing 
physician. By their lack ye shall know them, Five of 
the six are commemorated in the existence of ancient 
and wide-spread diseases which are known by house¬ 
hold names in all the principal tongues of the earth. 
Perhaps the oldest of these diseases is beriberi, due 
primarily to a lack of thiamin. The earliest supposed 
reference to the malady is attributed to Hwangti, 
who adorned the medical profession about 2700 B.C. 
Scurvy ranks next in antiquity, for it was recog¬ 
nizably described by Hippocrates, the father of west¬ 
ern medicine, about 400 b.c. and was the scourge of 
medieval armies and of the seamen of the age of ex¬ 
ploration. The Englishman, long famed as a sailor, 
is still culled a lime-juicer for his judicious use of this 
source of vitamin C. Rickets once had an association 
with England also. It was called the English disease 
because it was first described in 1650 by the English¬ 
man Glisson, though it probably occurred earlier, as 
has been inferred from the rachitic appearance of 
children in German paintings of the fifteenth and six¬ 
teenth centuries. The virtue of cod liver oil in its 
treatment we now ascribe to vitamin D. 

Pellagra seems definitely a product of the New 
World and has had an intimate association with 
maize, the New World cereal, Pellagra was noted 
first in American Indians about 1600 and almost 
simultaneously in Italian peasants who used maize as 
food. For a year or two now we have known that 
among the cereals maize is conspicuously low in nico¬ 
tinic acid, only recently recognized as the anti-pel¬ 
lagra vitamin. 

Lack of vitamin A is widely associated with a dry¬ 


ness of the eyes and also with zzight bUndneas ooour- 
ring in many lands. The latter has been recognized 
in such widely separated areas as India, Japan and 
Newfoundland. It has occurred among Australian 
cattle. It has, however, belonged primarily to popu¬ 
lar lore rather than to official medicine, which long 
hesitated to rate it as a definite entity. In Eber's 
papyrus about 1500 b.c. is the statement, “Because the 
unknown disease was cured by the roast liver of on 
ox, the disease was supposed to be night blindness.’’ 

Only one of the six vitamins which I have men¬ 
tioned as important in a workaday sense lacks the 
monument of a well-defined long-known disease. I 
refer to riboflavin. The disease due to its absence in 
the food has no vernacular name and reflects its mo¬ 
dernity in the term “ariboflavinosis.'^ Some of its 
symptonis, notably fissures in the corners of the 
mouth, have often been noted in association with pel¬ 
lagra with which aribofiavinosis has been confused 
until within the past three years. Aribofiavinosis 
causes burning and redness of the eyes and may in 
extreme cases lead to alterations of the cornea and 
ultimately blindness. In young rats cataract can 
readily be induced by this deficiency. In man, how¬ 
ever, the symptoms are but rarely severe, though they 
are frequently encountered among poorly nourished 
people. 

From the fact that five of the six vitamins of pres¬ 
ent-day practical importance have left their traces in 
the records of centuries of history, one is tempted to 
classify the remaining vitamins as lesser ones and 
even to predict that the vitamins which are yet to be 
discovered are destined to have a progressively lesser 
significance for human welfare. At best such a pre¬ 
diction can be true only in the sense that the later 
vitamins will less frequently be found missing in 
widely used human dietaries. Even in this sense, ex¬ 
ceptions may appear, for there remain well-known 
but obscure diseases, such as epidemic dropsy and 
sprue, which seem clearly to have dietary causes. On 
the whole, however, I think we may say that we have 
already discovered and produced commercially the 
vitamins which are required to check the great nutri¬ 
tional plagues of mankind. 

Clearly this statement should not be construed to 
mean that the other vitamins play less essential roles 
in human physiology. Choline, pyridoxine, panto¬ 
thenic acid, biotin, inositol, para amino bcmzoic acid 
and folic acid may and in most cases probably do 
perform equally essential functions for the human 
organism. A gross lack of any one of them might 
lead to a disturbance as pronounced as tliat of beri¬ 
beri or pellagra. But it does seem true that the 
statistical probability of these lacks in human diets is 
less, else we should have encountered them histori¬ 
cally. The lesser vitamins, if we may call them sueh 
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for the aake of brevity, may afford ua, ho^rever, great 
revelationa regarding physiological and even patho¬ 
logical processes and so must be classided as lesser 
only in a narrowly defined sense. 

My point in distinguishing between the major and 
the lesser vitamins is not one which primarily con¬ 
cerns the future of research. It is one which concerns 
present-day technology, present-day economics and 
present-day sociology. I should like to divert the 
minds of food processors, teachers of nutrition, prac¬ 
ticing physicians and laymen from speculating about 
the latest surmise of vitamin science and persuade 
them to devote their major energies to the intelligent 
application of the vitamins which stand in the front 
row on the shelf. Since the number of vitamins has 
multiplied in mystifying confusion, the public taste 
turns to the newest one as tlie ladies' eyes turn toward 
the spring hats. Tlie attraction for the latest novelty 
hardly surpasses that for gruesome details of sympto¬ 
matology and pathology. We have popular lectures, 
even radio programs, on nutrition, which abound in 
the sordid details of ascites, neuropathies and cir- 
rhoses, all of which is morbid and relatively unprofit¬ 
able for the layman. 

It is high time wc should be systematically eradi¬ 
cating the long-known deficiency diseases. What has 
been done m far in that direction is with few excep¬ 
tions little and local. Infantile scurvy and rickets 
have been distinctly diminished among the well-to-do 
and even the middle classes by increasing use of 
orange juice and cod liver oil for nursing infants. 
Happily women increasingly call on the doctor to 
attend them during oonlinement and the babies benefit 
from his advice incidentally at least during their 
early months. It i.s socially significant that babies 
are helpless and can not reject the mother's ministra¬ 
tions. They have accordingly benefited most system¬ 
atically from nutritional advance. This, however, 
does not endure long and as the child grows older ho 
is increasingly free to follow the prevalent nutritional 
abuses of his elders. 

There are some aspects of nutrition in which wc 
must continue to rely primarily on the educational 
process. Good foods must be eJiosen with reasonable 
regard to their supplementary relationships. Milk, 
meats, eggs, green vegetables and fruits need to be 
used in fair proportion to potatoes, cereals and sugar. 
Even the careless cookery can seriously mar not only 
the palatability but also the dietary values of the 
products. In our present society; ;«are in these par¬ 
ticulars must be supplied by the housewife who will 
continue to need no little instruction, especially if her 
husband’s pocketbook restricts her choices. 

We should, however, rely as little as possible upon 
the uncertain discernment, diligence and discipline 
of the housewife. Securing good nutrition by voli¬ 


tional choices, especially under economic, geographic 
and often nationalistic restrictions, often involves an 
amount of scientific knowledge which can not yet be 
imparted to the rank and file of working people. 
When our forebears lived in a state of nature, they 
got great protection from the fact that they ate things 
whole, even whole carcasses, and thus got a wide as¬ 
sortment of the chemical substances present in and 
necessary to all forms of life. Moreover, they had no 
great staples grown in broad cultivated fields. They 
pieced out their needs from the intermingled plants 
of the forest and field and from the animal life that 
scurried or crawled or swam within the range of their 
habitat. Diversity was forced upon them. But as 
husbandry came, there was increasing temptation to 
subsist largely on that staple food which was pro¬ 
duced with the least labor and the greatest assurance. 
The one-sidedness of these diets was later further 
aggravated by refining processes applied to the great 
staples, such as rice, wdieat and latterly sugar. Both 
diversity and wholeness were lost except for the more 
luxuriously fed segments of mankind. 

The first impulsion of our present knowledge of 
vitamins and their essential roles should be to promote 
restoration of values lost to the masses by these re¬ 
strictions. A general removal of economic restraints 
would largely achieve the result because appetites lead 
to diversity when income permits. This, however, is a 
Utopian ideal far beyond our immediate reach. Edu¬ 
cation, if universal, would largely accomplish the re¬ 
sult, for avoidance of refinement is not inherently 
costly. However, education of the most needy ele¬ 
ments is exceedingly slow and difficult. We must, 
therefore, turn to more effective weapons as soon as 
education has pervaded the public mind aufflciontly to 
permit their employment. 

Legislation is a possible weapon, but considerable 
public education must precede it. A bill to put a tax 
on white rice in order to discourage its use was first 
introduced into the Philippine legislature in 1911. 
Although it has since been reintroduced several times, 
it has never succeeded of passage. As a result in¬ 
capacitation from beriberi is substantially as preva¬ 
lent as it was thirty years ago, though we have known 
all that time how it could be prevented. The same 
condition prevails generally through the rice-eating 
areas of the Orient. There is apparently nothing 
prohibitively difficult about handling undermilled rice 
commercially, for I am told that Cuba prefers its 
rice in that form and gets nothing else. 

Legislation in the United States prohibiting the 
sale of impoverished white bread and flour is a poa^ 
sibility. Undoubtedly any attempt to prohibit the 
sale of white wheat products in the United States 
would meet with insuperable public opposition. How¬ 
ever, it is now possible to add artificiafly the principal 
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valuable vitamins and minerals of wheat at a cost of 
sometbing less than twcnty<five cents per capita per 
annum. Increased economic productivity of the bulk 
of the population would repay the cost perhaps a 
thousand-fold to say nothing of improved health and 
sense of well-being. Yet this great reform is being 
sabotaged or damned with faint praise by half the 
nutritionists of the country on the ground that it 
would be still better if we,, could arrange breakfasts 
of ham and eggs, whole wheat buns and a glass of 
milk for everybody. Of course it would, but shall 
we wait for the millennium to take our first steps to 
mass repair of our nutritional errors f 

Our present pure food legislation does not provide 
for such regulation of bread and fiour. Our food law 
was aimed at the elimination of poisonous preserva¬ 
tives and the eradication of false statements of qual¬ 
ity or identity. It assumed that our traditional and 
unsophisticated foods were wholesome and does not 
concern itself directly with their nutritional values. 
This must presently }>6 changed so that the character 
of our available staples shall provide automatic pro¬ 
tection against gross malnutrition when these staples 
are consumed in customary proportions and forms. 

Pending the day when such legislation can be 
secured and the necessary scientific methods of con¬ 
trol are developed, we must look largely to the food 
industries for correction of our dietary faults. These 
industries have been made very conscious of their 
public obligations, to a great extent through the 
operation of the pure food laws during recent decades. 
Within the limits of practicality, they are in general 
ready to cooperate in such reforms on a voluntary 
basis. Such an undertaking is the great program for 
the enrichment of bread and flour which began last 
May under the auspices of the National Research 
Council, the Federal Security Agency and particu¬ 
larly its subordinate unit, the Food and Drug Admin¬ 
istration. As the addition of vitamins and minerals 
to bread and flour adds a few per cent, to the cost 
of production, a considerable public consciousness of 
the values it provides is essential to the maintenance 
and extension of the practice in these highly com¬ 
petitive industries. Further public education is neces¬ 
sary, a task which has been rendered difficult by rival 
advocacies by nutritionists of whole wheat or of 
other desirable nutritional reforms. It can not be 
claimed tlmt enriched bread and enriched fiour will 
correct all the nutritional faults of the nation. It is 
claimed, however, that this reform is incomparably 
more important than any other which is feasible of 
accomplishment within a decade. 

There are some other staples which deserve analo- 
jgous treatment. Addition of vitamin A to oleomar- 
jgarine and of vitamin D to milk are such worthy 
projects. Iodized salt is another and there is mu(^ 


to be said for the increments of calcium which self¬ 
rising fiour and baking powder furnish to the South, 
especially in areas where the milk supply is low. 
Because of the extensive occurrence of pellagra 
among maize eaters, addition of nicotinic acid to com 
meal is under consideration. There is no sufficient 
evidence that rectification of staples should go further 
than this now. Vitamin C is sometimes too meagerly 
supplied, but there appears to be no other vehicle so 
effective as the increased use of fresh fruits and 
vegetables. 

liibofiavin presents a rather peculiar problem. A 
partial deficiency of it is wide-spread, but we can not 
definitely lay the blame on any recently introduced 
food process or new alteration of habit. We need 
more extensive and more reliable assays of the ribo- 
fiavin contents of foods. Light destroys this vitamin 
rapidly and this may be significant during manufac¬ 
turing and distribution of certain foods. Milk is an 
excellent prophylactic when available. In normal 
tiuies there is an enormous amount of skim milk, rich 
in riboflavin, which is never recovered in dry form or 
which is devoted to poultry feeds. The principal 
human use of skim milk powder is in bakery breads. 

These and kindred problems of the conservation of 
the outstanding nutrient components of foodstuffs as 
related to variety, soil, climate, cultivation, transpor¬ 
tation, storage, drying and canning of foods will fur¬ 
nish an enormous grist of work for the food industry 
laboratories for many years. Only recently have 
rapid assay methods for the principal vitamins begun 
to bo available for the guidance of such studies. So 
long as the industries were dependent on laborious 
and sometimes uncertain animal experiments, progress 
was necessarily slow. Nowadays the food industry 
laboratories are turning out vitamin assays in great 
volume and with increasing precision. In general, 
these laboratories are able to select their samples for 
analysis with a far better perspective of the origin, 
classification, processing and destination of the 
products than is possible for the academic or gov¬ 
ernment laboratory. Every laboratory performing 
such analyses should feel an obligation to publish its 
results for the public good or better still to contribute 
the analyses toward compilations which are almost 
constantly in progress in government bureaus. 

When such nutritional reforms have been in full 
operation for some years, the physician will have little 
occasion to treat deficiencies of the major vitamins. 
Until that happy day, which must be some years 
hence, be will encounter an abundance of avitaminoses, 
especially in clinics for the under-privUeged. His 
immediate task is to recognize the symptoms. If they 
are mild or mixed, this is usually beyond the average 
physician of to-day. An increasing number of 
younger men, however, are well schooled in tbsir 
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Teoo^tion and a host of laboratory methods for con¬ 
firmation of diagnosis are in use or under develop¬ 
ment. They include principally optical methods for 
detection of eye lesions, mechanical tests of the fragil¬ 
ity of capillaries and chemical analyses of blood, 
urine, breast milk and occasional biopsy specimens of 
tissue. Norms are gradually being established for 
each of these measurements; knowledge of the vita¬ 
min contents of each organ of the human body is 
slowly accumulating. These studies are not only of 
diagnostic value for guidance of treatment. They 
are peculiarly valuable for establishing optimal leveb 
of daily intakes of each of the vitamins in food. Our 
earlier eatiniaies of the desirable levels were often 
too low because they were based on findings for indi¬ 
viduals then supposed to be normal but now recog¬ 
nized as sub-normal, so wide-spread are some of the 
deficiencies. 

Many individual idiosyncrasies are encountered. 
Sometimes they may be due to the malfunction of a 
secretory organ, for example, the thyroid or pancreas. 
Obviously people suffering from organic disfunction 
arc not immune to vitamin deficiencies. Intestinal 
sluggishness or hyperactivity often profoundly in¬ 
fluences a vitamin economy. To judge from the find¬ 
ings in experimental animals, man*8 vitamin economy 
may be greatly affected by the organisms he harbors 
in his intestines. They may synthesize or destroy 
vitamins in quantity according to the strains present 
and the character of the milieu in which they live. 

Fortunately for the physician in general practice 
who naturally can not keep pace with the manifold 
weekly developments of modem medicine, the thera¬ 
peutic response of vitamin dosage is very often con¬ 
vincing, If it is not favorable, ho may rest assured 
that he has done his patient no harm and proceed to 
the next indicated therapy. Often physicians resort 
to polyvitamin preparations. Knowledge of the 
nature of the deficiency is thus sacrificed, but the 
practice is at least in part justified by the fact that 
deficiencies are often multiple. 

Six vitamins have been referred to as major ones. 
The physician, even in general practice, can not 
wholly afford to neglect some of the lesser ones. 
Notably pre-administration of vitamin K to prevent 
excessive bleeding in childbed is becoming routine in 
many hospitals. 

You are doubtless asking what all this vitamin 
knowledge will get us in terms of health, strength 
and longevity. No quantitative estimates are possible. 
Very few long-term experiments with animals have 
been carried out since all the major vitamins became 
available in pure form and since several of the lesser 
ones have been at least reoognized. There is much 
need for patient and thorough work along these 


lines. The testimony of the clinics, the results of 
experiments with school lunches or supplementary 
feeding, as well as the observation of health trends 
in nutrition-conscious populations, are very reassur¬ 
ing. Since partial deficiencies are often most appar¬ 
ent in middle or later life when the body mechanism 
is banning to feel the strain of the years, it seems 
reasonable to hope that nutritional reform will extend 
the span of life measurably. Control of infectious 
diseases has principally affected mortality in infancy 
and early life. Those who survive to old age tend 
to be those who have acquired immunity to infectious 
disease or at least to have undergone a selection for 
resistance to disease. In nutritional disease, the phe¬ 
nomenon of immunity is absent. We do not grow 
accustomed to deficiencies with the years. Early 
damage remains and later damage accumulates till 
the slowing bloodstream of age leaves our cells grossly 
undernourished, so it seems. 

I have dealt with what I believe we may do within 
some years in applying our present knowledge of 
vitamins to the problems of public health. I would 
not have you suppose, however, that my imaginative 
sensibilities are wholly dulled to the possibilities which 
future pioneering research may bring to light. 

The chief product of our studies of vitaminism has 
perhaps been a knowledge of the nature and behavior 
of those once quite obscure or unknown substances. 
Major by-products have been techniques and philoso¬ 
phies. 

Of techniques, there are many which have been pro¬ 
voked or promoted by the necessities of vitamin re¬ 
search. One may reflect that, had thiamin been iso¬ 
lated at the time its isolation was first seriously 
attempted, there was no one in all the world who 
could have made a competent elementary analysis 
with any available sample. It was the microanalytical 
techniques of Pregl and his successors which really 
gave usefulness to the isolation procedure. But to 
go back a step further, the isolation itself would have 
been impossible without an appreciation of adsorp¬ 
tion and of hydrogen-ion control. Our knowledge and 
skill in these matters has been drawn from wide fields, 
from artificial catalysts, from gas mask construction, 
from the theory of solutions and the arts of the brew- 
master. Yet the needs of vitamin chemistry have 
aided greatly in forcing a refinement of the methods 
and a sharpening of the tools. To go a step forward, 
had we succeeded in our isolation and obtained a sig¬ 
nificant analysis, we might well have been baflBed for 
an explanation of the peculiar acid-base properties of 
thiamin had we no glass electrode to run a titration 
curve with precision, a device which depends for its 
excellenoe on recent advances in electrical arts. All 
this range of techniques has been brought to the ser- 



340 


SCIENCE 


Voi*, 95, NO. 2m 


vice of biology in no small measure by the demands 
of the chemistry of minor organic constituents of liv¬ 
ing things. 

And lastly of philosophy. We have long known 
there are enzyines and we recognized their analogy of 
function to the inorganic catalysts brought to light 
in great measure by Sabatier. The idea that a catalyst 
and its substrate must have a lock and key relation¬ 
ship arose early, based ])ossibly upon Ehrlich’s 
notions of immune reactions. Nobody, however, could 
prove the case, for the enzymes appeared to be gross 
and unmanageable molecules of great coiriplexity. 
Turning to the inorganic catalysts for analogy did 
not help much because they obviously involved prop¬ 
erties of the surface which were not shared by the 
interior of the particles. Precise chemistry of the 
surface, aside from the insides, was a poser. Even 
the electron microscope has its limitations in dealing 
with the irregular surface of a dense body. 

It remained for vitamin chemistry to furnish the 
first example of an enzyme with a detachable pros¬ 
thetic group, a key with the bit detachable from the 
stem. The bit or coenzyme turned out to be simple 
enough to be dealt with by classic methods of deter¬ 
mining molecular structure; in fact it was a rela¬ 


tively simple derivative of a recently isolated vitamin. 
A similar relationship to enzymes has been proven for 
some other vitamins, though not all, and we know 
from the specificity of the coenzymes that the lock and 
key idea has validity. It is a notable step forward 
in enzyme chemistry and seems to offer an entering 
wedge for an attack on the chemistry even of genetics. 

Another philosophy brought into relief by vitamin 
chemistry is the intimate chemical kinships of all 
forms of life. This permits the use of any con¬ 
venient living thing to learn something about the 
probable behavior of more complex, delicate or un¬ 
manageable organisms, such Jis man. VitaTuinism has 
taught us that metabolism is primarily cellular and 
not systemic. 

It is true that these bits of philosophy are impli¬ 
cations of vitatuin chemistry and not necessarily in¬ 
tegral parts of it. Neverthele.ss, vitamin chemistry 
will proudly obsen^e their future progress, assured 
that presently we shall not uttetupt to distinguish 
sharply between vitaiuina and non-vitamins. That is 
an accident of the distribution of particular synthetic 
capacities among living things. We already know 
there is no sharp division along the borders of the 
animal and vegetable kingdoms. 


VITAMINS IN THE FUTURE* 

By Dr. ROGER J. WILLIAMS 

TIIK UNIVKRSITY OF TEXAS 


There is an anecdote regarding the president of one 
of the smaller colleges who was induced to set aside 
a substantial fund for research. If my hearers can 
believe the fii’st part of this story, namely, the alleged 
fact that a president of a smaller college actually 
found and set aside substantial funds for research, 
they will find no difficulty in believing the rest of it. 
It seems that the plea made to this president was that 
there were questions which needed to be answered and 
research offered the only promise of answers to these 
questions. 

At length the money was spent and more was asked 
for. But after reading the report the president ob: 
jeeted strenuously to an additional appropriation on 
the basis that while the original purpose of the re¬ 
search was to answer questions, the investigators had 
ended by asking more questions than they had an¬ 
swered. 

It seems that nowhere hoe this principle been better 
exemplified than in the vitamin field. At first the 
question was asked and answered, "What are vita- 

1 Address on the occasion of the presentation of the 
Oharles Frederick Chandler Medal of Columbia Univer¬ 
sity, February 26, 1942. 


, minsf” Secondly, skeptics challenged the chemist, 
"Show me one!^^ Parenthetically, I will say I am 
sure that the first time many people in this country 
saw a vitamin was when my big brother Bob went 
; traipsing over the country under the auspices of 
( Sigma Xi lecturing and carrying with him a huge 
bottle of pure crystalline thiamin. People really got 
an eyeful. I believe he doesn't have his big bottle of 
thiamin with him this evening. So many people are 
taking daily doses of it now that it has become unsafe 
for him to appear with it on the street for fear of 
being mobbed. 

After one or two vitamins had been produced by 
the chemist, the clamor was "Morel More!” and now 
the chemist is able to show to any skeptical individual 
about fourteen different, distinct vitamins in crystal¬ 
line form. In addition, there are interchangeable 
forma of a number of the fat-soluble vitamins. 

On this occasion wc want to discuss a few of the 
questions regarding vitamins which are largely for the 
future to answer. These questions could never have 
been asked were it not for the knowledge already 
gained through extensive research. Some are quei^ 
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tioQS of purely acientific interest. Many, however, 
have import from the standpoint of practical value 
to society. 

Aside from the obvious question of what and how 
many vitamins exist, one of the most fundamental 
problems for the immediate future is to find out how 
vitamins act in the body—not what outward manifes¬ 
tations appear when they are lacking in the diet, but 
exactly how they function aiid why are they necessary. 
Each vitamin will present a more or less distinct an¬ 
swer to this question. 

It appears that the “B vitamins,” those comprising 
the group in which my brother and I have been pri¬ 
marily interested, are moat fundamental to life. Liv¬ 
ing organisms are known (yeast is an example) which 
apparently can live and reproduce indefinitely with¬ 
out having in the colls at any time, so far as we know, 
any vitamin A, vitamin D or vitamin C. But in yeast 
and in other lower forms of life the *‘B vitamins” are, 
so far os wo know, all present and functioning. 

I was one of those who a few years back privately 
objected to jumping to the conclusion that since vita¬ 
mins are present in tissues in small amounts they 
therefore are catalysts. It is now clear, however, with 
respect to several of the “B vitamins,” that they do 
act as catalysts or at least are fundamental parts of 
catalytic systems. It seems not too dangerous now to 
infer that the other B vitamins probably act catalyti- 
oaily also. This conclusion does not follow necessarily 
for vitamin A, vitamin C and vitamin D. The func¬ 
tioning of Uu'se is very obscure at present. 

We chemists have a simple device for represontbig 
a chemical reaction. If substance A is transformed 
into substance B, wo write the formula of substance 
A, then draw an arrow pointing to tho formula of the 
transformation product, substance B. The arrow indi¬ 
cates the transformation. Some one has defined a 
catalyst as something which “lubricates the arrow.” 

Vitamins of the “B group,” we may conclude, prob¬ 
ably act essentially as highly specialized lubricants for 
biochemical processes. In keeping with this idea they 
do not furnish energy but make possible its utilization. 
They do not function contrary to thermodynamics but 
make possible the flow of energy through the unbe¬ 
lievably intricate channels of living matter. 

But we need a more intimate picture of how each 
of these vitamins act, what particular processes they 
lubricate and how they function. In the case of sev¬ 
eral of the B vitamins on excellent start has already 
been made; nicotinamide and riboflavin enter into in¬ 
dispensable “lubricants” for oxidative processes; 
thiamin is a part of a “lubricant” which is essential 
for decarboxylation mechanisms. However, our pic¬ 
ture of why exactly these substances serve as “lubri¬ 
cants” is very hojy. 


The ease of pantothenic acid will illustrate our 
need for further knowledge. So far as we are able 
to tell, it is present in every type of living cell and 
we are led to assume that it catalyzes certain processes 
which are essential to life. There are facts which bint 
that it may be a lubricant for some step in the process 
of carbohydrate utilization. However, tlie subject of 
carbohydrate utilization has been studied extensively; 
many of the special “lubricants” have been identified 
and their action studied. Pantothenic acid, as yet, 
doesn’t fit in anywhere in the scheme. So far as we 
can tell from its structure and chemical behavior it 
does not possess the properties necessary for an oxi¬ 
dation “lubricant.” It doesn’t appear to be adapted 
to receiving or donating hydrogen or electrons, and in 
this respect it is different from several of the other 
“B vitamins.” 

For a long time nutritionists have had some infor¬ 
mation regarding the functioning of vitamins. When 
a particular vitamin is lacking from the diet of an 
animal, it is usually possible to sec that something is 
wrong. Often it is possible to identify the lack by the 
appearance or behavior of the animal, or the lesions 
which may appear on its body. When, for example, 
chicks are kept for a time on a diet relatively free 
from pantothenic acid, they develop what bos become 
known as “chick dermatitis.” But dermatitis, derma¬ 
tosis or dermapathosis, if you like a more high-sound¬ 
ing word, simply means a diseased skin, and the 
trouble is much more deep-seated than this. Derma- 
pathosis of one sort or another in one experimental 
aiiimal or another may be caused by the lack of almost 
any member of the “B family” of vitamins. The 
.symptoms may involve roughness or cracking of the 
skin in various areas, development of sores and loss 
of hair. Closely related is an unhealthy appearance 
of the hair or actual graying, since hair is a modified 
epidermal tissue. But in all cases the real trouble is 
probably not in the skin alone but in every tissue of 
the body. Naturally when wo look at an animal we 
see the outside covering—the skin and fur. If there 
is something wrong with every tissue in the body of 
an animal, including the skin, we notice the skin and 
diagnose with a grunt of satisfaction—“dermatosis.” 

Studies made in our laboratory at Texas have 
showed that both in pantothenic acid deficiency and 
biotin deficiency not only the skin but every tissue 
and internal organ is lacking in the essential substance 
and shows its lack by failure to develop normally. If 
we were better pathologists we might be able to de¬ 
scribe the changed morphology of the various internal 
tissues induced by the vitamin lack. I suspect, how¬ 
ever, that tho approach open to the pathologist would 
not always be a very fruitful one. A house infested 
with termites and about to fall down because of the 
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weakness of the timbers could not be distinguished 
from a building having strong timbers, merely by 
photographic studies of its exterior. Just so it might 
not be feasible to distinguish morphologically between 
healthy cells from those which are deficient in some 
essential principle. 

Physicians have coined the term avitaminosis to 
designate a diseased condition brought about by the 
lack of a vitamin. The various “avitaminoses” are 
poorly characterized indeed when we consider how 
many tissues may be affected. Superficial appear¬ 
ances and symptoms are wholly inadequate. 

A question closely related to the one we have been 
discussing has to do with how the vitamins are inter¬ 
related. Each vitamin in general has been considered 
to have its individual independent function, and to be 
required as a separate entity for this reason. 

There are some suggestive factSf particularly with 
regard to the “B vitamins,” however, which cause one 
to be cautious and not too dogmatic. Several years 
ago we were studying the nutritional requirements of 
certain mold, and found much to our surprise that 
whereas it would not grow on a medium containing 
nothing more “special” than amino acids it would 
grow when to the medium was added thiamin, panto¬ 
thenic acid, riboflavin or inositol. Growth would 
initiate when only one (not all four) was added. This 
observation should not be considered as a very valu¬ 
able one so far as possible application to animals is 
concerned, because the mold in question was probably 
actually capable of synthesizing all four of the vita¬ 
mins and required one of them only as an initial 
stimulus. In animals thiamin, pantothenic acid and 
riboflavin can not be synthesized (the case of inositol 
is uncertain) and one certainly can not replace an¬ 
other. 

Another interesting and suggestive fact is that the 
various B vitamins are definitely associated together. 
Our recent studies of the vitamin content of tissues 
show a definite and often high positive correlation 
between the vitamin contents of different tissues. 
Those that are relatively rich in some of the “B vita¬ 
mins,” notably liver and kidney, have a tendency to be 
rich in all. Tissues such as skeletal muscle have a 
tendency to be low in all. Heart muscle, incidentally, 
is almost invariably richer in all B vitamins than skele¬ 
tal muscle. 

We have found also, for example, that feeding hens 
a diet enriched with respect to pantothenic acid causes 
the other “B vitamins” to be somewhat changed in 
their distribution in the chicks hatched from the eggs. 
This indicates that the different *‘B vitamins” are not 
working entirely independently. 

The probability that one known vitamin can actually 
replace another can be pretty well ruled out on the 


basis of available evidence. We can not be sure, how¬ 
ever, that our need for one is not influenced by our 
supply of another. It is well recognized, of course, 
that thiamin is essential for carbohydrate metabolism 
and that on a high fat diet less thiamin is required. 
If there are vitamins which arc peculiarly essential to 
fat metabolism, it is easy to imagine that the amount 
of these in the diet might affect the thiamin require¬ 
ment and vice? versa, yet neither of the two vitamins 
would be capable of actually replacing the other. 

With regard to amino acids, it had become cus¬ 
tomary to think of them as being in two groups— 
essential and non-essential—until Bose and his co- 
workers showed that arginine is not essential for 
growth but is essential for rapid growth in rats. It 
is one amino acid which can be built up in the bodies 
of rats but not witli sufficient readiness to allow rapid 
growth. Is there any parallel in the field of vitamins T 
Are there vitamins which are not absolutely essential, 
but which arc necessary if good performance is to be 
induced f One reason for thinking that this may be 
is the fact that in yeasts, for example, the phenomenon 
is observed again and again. Biotin, the remarkably 
potent yeast growth substance discovered by Kdgl, is 
so far as I know not required for the growth of any 
of the yeasts which it stimulates. These yeasts will 
grow without biotin, and as they gprow it is produced 
in abundance. But biotin is a powerful stimulant of 
yeast growth; it can not be produced by yeast readily 
enough to allow the most rapid multiplication. The 
most rapid multiplication takes place only when it is 
furnished in the culture medium. 

Whether “non-essential” or “optional” vitamins oc¬ 
cur which are effective in animal nutrition is a ques¬ 
tion for the future. It is entirely possible that some 
of the lesser known members of the “B family,” the 
status of which is still in doubt, may belong in this 
category. 

Another question arises naturally as a result of our 
work with microorganisms. Arc there such things as 
“anti-vitamins” or inhibitory principles in foods which 
affect health and weU-beingf Of course the existence 
of a special protein “avidin” in raw egg white, which 
is capable of inactivating biotin, has been demon¬ 
strated, but I am thinking more particularly of low 
molecular weight compounds. In laboratory studies 
with microorganisms (yeasts particularly) we are 
constantly confronted with the presence in extracts 
of inhibitory substances which profoundly influence 
growth. We have long suspected that the same or 
similar substances may have an influence on mam¬ 
malian nutrition, but very little is known about the 
existence or functioning of such substances. 

A field of study which should be pointed out while 
W6 are mentioning microorganisms is that of the has* 
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terial prodnetion of vitamms in the intestines of ani¬ 
mals. Of coarse we mast know to what extent this 
is being accomplished before we can have an adequate 
idea of how much of the vitamins are required in the 
food under different conditions. Elvehjem at Wis¬ 
consin and Mitdiell at Texas have made recent studies 
of this problem, but I must not tarry on this particu¬ 
lar phase of the subject. 

1 must turn now to a discussion of some of the 
possible applications of the new knowledge which I 
believe will be forthcoming. One of the subjects 
which has been of particular interest to me is that of 
individual differences. Vitamin study has not in gen¬ 
eral been concerned with this at all. Every attempt 
has been made in dealing with experimental animals 
to have them as uniform as possible so they will give 
the same responses. By careful inbreeding and use 
of litter mates for controls much has been accom¬ 
plished in this direction, but even so it is still neces¬ 
sary to use a number of animals if one is to perform 
a conclusive experiment. This merely means that 
irregularities of response are to be expected. 

How great a contrast is there, biologically speak¬ 
ing, between an inlwed colony of experimental ani¬ 
mals and, say, the population of New York City, 
where even within each of the numerous racial groups 
there are tremendous genetic differences. But our 
nutritional knowledge when applied must be used in 
precisely such diverse groups. It may be that some 
day the medical profession will be able to concentrate 
its attention upon the very thing that the nutritionist 
likes to eliminate as completely as possible, namely, 
the variation in the needs of individuals. There are 
two convincing arguments in favor of the therapeutic 
use of vitamins: one is that they work and the other 
is that their use is rational in view of the existence of 
individiuil differences and exaggerated requirements 
which may not be met by ordinary foods. Not only 
the heritage of an individual but his case history may 
conceivably make for altered and probably increased 
vitamin requirements. 

We know that the chemistry of our individual 
bodies is not all exactly the same, otherwise a blood¬ 
hound could not use his nose to distinguish between 
individuals. It is a well-known fact, though not 
always recognized in practice, that individuals do not 
all respond alike to common drugs. I once had a 
student who had his tonsils removed almost without 
an anesthetic, because the operating phy5dcian could 
not believe that he was unaffected by novocaine, even 
though the fact had been demonstrated previous to 
this occasion. Curious individual peculiarities some¬ 
times show themselves. I have an acquaintance who, 
though his sense of smell is normal in all other known 
tespects^ is unable to detect the odor of a skunk. For 


him, the pure substance n-butyl mercaptan, the active 
principle of **8kunk perfume,” has no striking or 
obnoxious odor. When such remarkable differences 
exist with respect to other chemical substances it 
would not be surprising if the vitamin requirements 
of some individuals deviated sharply from the mean. 
Virtually nothing is known at present regarding this 
possibility. 

Another field where vitamin study will doubtless 
find fundamental applications is in chemotherapy. 
Not many years ago chemotherapy was considered 
almost a dead issue, with salvarsan and its relatives 
as the outstanding achievement. In recent years with 
the advent of sulfanilamide and its relatives chemo¬ 
therapy is riding the crest of the wave and is more 
important than ever before. 

While the action of drugs is never simple, there 
can be no reasonable question but that sulfanilamide 
and related drugs owe their action at least in part 
to their structural similarity to a vitamin, p-amino 
benzoic acid. It has been demonstrated that sulfanil¬ 
amide inhibits bacterial growth in vitro by blocking 
out p-amino benzoic acid, and that its effects can be 
neutralized by the presence of an excess of p-amino 
benzoic acid. 

Snell at the University of Texas has shown that the 
snlfonic acid analog of pantothenic acid inhibits the 
growth of bacteria which require it, and that its effect 
can be neutralized by additional amounts of panto¬ 
thenic acid in an exactly analogous fashion. 

These facts appear to be the basis for an entirely 
new approach to chemotherapy. It seems a reason¬ 
able working hypothesis to assume that chemical sub¬ 
stances which have striking physiological effects have 
these effects because of their resemblance to naturally 
occurring tissue constituents, and that many sub¬ 
stances of potential therapeutic value will be found 
which bear chemical resemblances to the various vita¬ 
mins, of which we now have a considerable variety. 
If these remarks are valid, chemotherapy can now 
develop, not in a hit-and-miss and entirely empirical 
fashion, but by making use of at least one definite 
guiding principle. 

One of the most important applications of vitamin 
knowledge will be, I believe, to the study of cancer. 
About a year and a half ago we were enabled, by a 
generous grant from the Clayton Foundation of 
Houston, Texas, to start a study along this line. 

We felt, and have had no occasion to alter our 
opimon, that any study of the interrelations between 
vitamins and cancer must be a thorough one, so that 
our work in this field is not narrowly confined to 
cancer as such but also to a better understanding of 
how vitamins act in normal tissues. We are cognizant 
of the fact that vitamins which are as yet undisoov- 
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ered may play a role, so we are interested in these 
also. 

Aside from the development of methods and the 
Btudy of the vitamin content of tissues, ray associates, 
Drs. Pollack and Taylor, are carrying forward a more 
Bystcinatic study than has ever yet been attempted of 
the effect of vitamins in the diet on the incidence and 
development of various types of malignant growth. 

In a book from the Bar Harbor Laboratories, pub¬ 
lished late in 1941, appears the following statement: 

Various experimental, unbalanced and defective diets 
have been reported as influencing the number of ^ Hakes 
and the rates of growth of transplanted tumors. There is 
no doubt that diet may play a part in determining the 
reaction of the animal. On the other hand, the fact that 
the investigators have not used inbred strains to reduce 
and control the genetic variables, loaves it uncertain as 
to the cause and effect relationship between diet and 
changes in percentage of growth. This fact, coupled with 
an almost complete disregard of criteria of mathematical 
signiflcance between the groups that are being compared, 
seems to have left the problem of diet in a most unsatis¬ 
factory condition. For this reason no attempt is made in 
this volume to cover the extensive but non-critical bibliog* 
raphy. The whole problem will have to be approached 
*Hrom the ground up'' by investigators who understand 
and utilize genetics, biochemistry and mathematics. 

We wore pleased when we read this because it 
coincided with our ideas and we had in fact just 
planned extensive experiments along exactly the lines 
suggested. These experiments are now under way/ 
and the results will be reported in due time. There' 
are various groups of workers interested in essentially 
the same problem. It has been demonstrated many 
times that diet and specific vitamins affect tiie inci¬ 
dence and development of cancers induced by feeding 
butter-yellow. Our work as well as that of others 
indicates that the vitamins in the diet make a differ¬ 
ence in cancers other than those induced by butter- 
yellow. We can not say yet just what the total rcsul^ 
of our rather comprehensive experiments will be, bulj 
we can already be sure of one thing. They will bq 
interesting. j 

A pet thought of mine which it seems appropriatf\ 
to mention on this occasion is that one of the most* 
important borderline fields in the future will be that- 
existing between biochemistry and psychology. In' 
this particular field vitamins will probably play an 
interesting role. 

We have noted in our laboratories “personality 


differences'’ developed in experimental animals ap¬ 
parently as a result of diet. I presume siiuiiar obser¬ 
vations have been raade elsewhere. It is well recog¬ 
nized that good health and good dispositions tend to 
go together, and in so for os an abundant supply of 
vitamins may foster good health it will also promote 
good psychological adjustments. The current view 
with regard to psychological disturbances is that they 
are essentially pathological and amenable to treat¬ 
ment just as other ills are. It is a truism that mental 
health is based upon bodily health, and there are some 
good reasons for thinking that vitamins may in the 
future contribute materially lo mental health and to 
satisfactory psychological adjustments. It is recog¬ 
nized already that one vitamin can and does cure men¬ 
tal derangements. One of the most distressing symp¬ 
toms of pellagra are the hallucinations, dreams and 
other mental symptoms. These are tremendously 
helped by nicotinic acid administration. People who 
wei|*e so “crazy" as to be totally incapacitated have 
boi^n brought back to the point where they can per¬ 
form the functions of a useful member of society. 
W^at other vitamins may do for mental ills is yet to 
bel demonstrated. 

yit should bo pointed out that good diets, whicli 
itciin an abundant supply of vitamins, among other 
&ing8, promote intellectual keenness as measured by 
^'psychological tests both on animals and human beings. 
There can be no doubt that much dullness on the part 
of school children, particularly among the lower in¬ 
come groups, can be traced in part to a lack of the 
proper kind of food and specifically to the lack of 
enough vitamins. 

We may as well end this part of the discussion on 
as lofty a plane as possible. Recent studies, several 
of them in New York City, have shown without ques¬ 
tion that intelligence and morality go together. The 
more intelligent a child is the less is his tendency to 
cheat, lie, steal or become delinquent. This high cor¬ 
relation between intelligence and morality can lead us 
to one conclusion. Since an ample supply of vitamins 
can foster a higher intelligence in human subjects it 
has also the capability of fostering morality. Vita¬ 
mins in the future will not only give people better 
health both bodily and mentally but will increase their 
intelligence and their morality. It remains for the 
future to show to what extent these ends can be accom¬ 
plished and how useful vitamins will be as tools for 
their accomplishment. 


OBITUARY 

JACOB KLLSWORTH REIGHARD 1942, in his eighty-first year. Thus passed a leader 

After an illness of some weeks, Professor Jacob in the field of ichthyology, fresh-water biology, animal 
Ellsworth Reighard died on the 13th of February, behavior and evolution—a man whose biography 
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woiild involve a considerable portion of the history 
of the department of 2oolo^ at the University of 
Michigan. 

Bom of Pennsylvania parents at LaPorte, Indiana, 
on July 2, 1861, trained at Michigan and at Harvard 
under E. L, Mark, and with a background of two 
years as a private tutor and one year of high'School 
teaching, this enterprising young zoologist returned 
to the University of Michigan as instructor in 1886. 
He was given the title professor of animal morphology 
in 1892, and professor of zoology, director of the 
zoological laboratory and director of the museum of 
zoology in 1895. His directorship of the museum 
was relinquished in 1913, and that of the zoological 
laboratory in 1925, though he continued as an active 
member of the staff until his retirement in 1928. 

Professor Eeighard’s interests were varied through 
his lifetime, but the phases of his activities were rather 
sharply marked off from one another. He concen¬ 
trated on one thing at a time. A chronological list of 
his publications would appear to indicate a consider¬ 
able overlapping of tJiese phases, but it would be 
deceptive because of delayed publication. A number 
of times in his career he published from data that 
had been in his flies for many years. It was obvious 
to his colleagues that preparation of such delayed 
papers was to him a peculiarly onerous type of 
drudgery, to which he drove himself with a feeling 
that it was his duty to put his accumulated informa¬ 
tion on record. 

His early investigations were on the embryology 
and morphology of fishes, which involved naturally 
the taxonomy of that group. From 1890 to 1895 be 
was in charge of the scientifle work of the Michigan 
Pish Commission, and from 1898 to 1901 directed 
the Biological Survey of the Great Lakes conducted 
by the U. S. Fish Commission. Interest in flah led 
him to studies of plankton, originally as flsh food but 
later as a component of fresh-water communities in 
general and as important material for investigation 
of fresh-water biologry per se. 

Difficulty with his eyes led Professor Reighard to 
abandon indoor, particularly microscopic, work and 
to take up outdoor studies. A notable feature of 
these new investigations was that they were per¬ 
formed with the same critical standards, the same 
meticulous attention to any detail which might later 
prove important, the same rigid requirements for 
sound judgments which had characterized his labora¬ 
tory studies. Laboratory methods were being trans¬ 
ported into nature, where they served as a model for 
a then relatively new type of outdoor work. 

The fleld studies naturally revolved around Ashes 
and were concerned largely with breeding behavior. 
Nest building and the courtship and other mating 
aetivitieB of a number of different fishes, and lam¬ 


preys, were carefully observed. The heightened color 
of some fishes at the breeding season led Professor 
Reighard, with certain of his students, to a critical 
study, first, of the psychology of color vision in fishes, 
and later of the significance of color in evolution. 
Under the latter rubric comes his notable reexamina¬ 
tion of the supposed warning color of brilliant small 
coral-reef fishes. In this study he showed that it was 
not the color of these fishes, but the presence of the 
reefs, which saved them from attack, and he was led 
to formulate the theory of immunity color to replace 
warning color in this particular situation. The coral- 
reef experiments were judged by eminent contem¬ 
poraries to be the “most important experimental study 
of natural selection^^ (Pearl) and the “best work done 
at the Tortugas Laboratory” (Mayor) up to that time. 

His teaching mostly concerned the vertebrate ani¬ 
mals- Once his principal course was on vertebrate 
(with emphasis on mammalian) anatomy. As hia 
interests changed to outdoor studies, his main course 
was called simply vertebrate zoology, which included 
habits as well as morphology. This was later trans¬ 
formed into natural history, which included some 
invertebrate fresh-water ecology. The field thus cov¬ 
ered was unwieldy, and the invertebrate part was 
split off (eventually changing to limnology, given by 
others), while the vertebrate part continued as verte¬ 
brate natural history. On Professor Reighard^s re¬ 
tirement, the latter course was taken over and devel¬ 
oped by the late Professor F. N. Blanchard. For 
many years Professor Reighard gave also a semi- 
popular course on evolution. 

Late in his active life a growing deafness deprived 
Professor Reighard of many of the ordinary human 
contacts. He was stimulated to an effort to aid 
others similarly afflicted, and devoted much time to 
learning lip reading, to writing articles on the place 
of speech reading in schemes of education and to 
translating important foreign-language works in that 
field. 

Mention should be njade of one important service 
I’or which, in some circles. Professor Reighard was 
better known than for any other—the publication, 
with Herbert S. Jennings, of “The Anatomy of the 
Cat.” This book was for many years the standard 
work for courses in vertebrate anatomy. Claaaes 
were small, however, and the book was never an im¬ 
portant source of income for its authors, for it was 
many years after first publication that the senior 
author humorously displayed to his colleagues the first 
royalty cheek for a few dollars. In recent years, 
after a third of a century of use, this book has been 
revised by Dr. Rush Elliott in close cooperation with 
Professor Reighard and is again offered to students 
of mammalian anatomy. 

Throughout his scientific career Professor Reighard 
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ihoved keen interest in the invention and construction 
of technical apparatus for use in investigations. 
Photography was the outlet for much of this natural 
bent, and several publications on the technique of 
obtaining photographs of biological material resulted. 
One of these was devoted to underwater photography. 
Tn his plankton work he introduced the new European 
methods to America and made important improve¬ 
ments upon them by modifications of equipment. In 
the coral-reef studies he contrived an ingenious device 
for recording his observations without taking his eyes 
oJBf the fish. When the Natural Science Building at 
the University of Michigan was built and equipi)ed, 
his mechanical propensities found expression in the 
design of the photographic and preparation rooms 
and their apparatus. 

Scientific organizations have felt the influence of 
Professor Reighurd^s career in no small measure. 
Locally he helped found the Michigan Academy of 
Science in 1895 and was one of its early presidents; 
be was one of two coinstigators of the founding of 
the Research Club of the university and appeared 
repeatedly on its programs, and was active in the 
Michigan chapter of Sigma Xi. He was largely 
responsible for the establishment of the university’s 
biological station in northern Michigan in 1909, and 
was its director the first six years (though resident 
at the station only three of these). Beyond the uni¬ 
versity’s immediate domain, he was president of the 
central brunch of the American Society of Zoologists, 
president of the American Fisheries Society and vice- 
president and chairman of Section F of the Arnerican 
Association for the Advancement of Science; and he 
presided at two sessions of the section on animal be¬ 
havior of the International Zoological Congress in 
Boston in 1907. 

Professor Reighard was an outdoor man in recrea¬ 
tional as well as scientific ways. Member of a local 
club having properties on a group of nearby lakes, 
be could frequently be found living for weeks at a 
time in its cottages. Journals of some of his camping 
trips with friends, and appended lists of equipment 
for the instruction of other campers, have been pre¬ 
served among his papers. He was instrumental in 
forming a faculty club, with fencing, boxing and the 
broadsword as leading activities; but when this later 
led to the establishment of a university club with 
social functions, he gradually lost interest in it. 
Never an effusive person who made friends by sheer 
charm of manner, he was nevertheless one of a con¬ 
siderable group of loyal and devoted persons among 
whom there was genuine and strong affection—a fact 
well demonstrated at a testimonial dinner given him 
a year or so before his retirement, at which “Old 
Friends” participated to an important degree. His 
scientific attitude was one of rigorous discipline; 


nothing was proved, in his estimation, short of proof. 
In his middle and earlier years his colleagues may 
have felt his driving industry, but he drove himself 
more than he drove any of them. 

The passing of Professor Reighard wiU be regarded 
as a milestone in the progress of some of his fields 
of interest, in which there have followed still greater 
developments than any attained in his time. In others 
his work must still be seen in retrospect as a model 
scarcely equaled since, and, hopefully, as a stimulus 
to further advance. 

A. Fkanklin Shull 

REMEMBERING WILLIAM JAMES 

The Harvard Alumni Bulletin calls attention to 
the fact that January 11,1942, marked the hundredth 
anniversary of the birth of William James, American 
philosopher. The Bulletin states that weeks before 
the actual date, societies, libraries, university depart¬ 
ments and colleges the country over began to celebrate 
—^as they arc still celebrating—this significant event. 
William James taught at Harvard from 1872 to 1907, 
retiring as professor of philosophy emeritus. 

A conference on methods in philosophy and the 
sciences was held in New York City at the New School 
for Social Research on November 23, 1941. One of 
the symposium titles was “Remembering William 
Janies,” and the five speakers included Henry James, 
’99, of the Corporation; Dickinson S. Miller, ’92, and 
Professor John Dewey of Columbia- On December 
29, 1941, at Vassar the forty-first annual meeting of 
the American Philosophical Association held a Wil¬ 
liam James symposium. Two of the speakers were 
Harvard teachers: Professor Ralph Barton Perry 
and Associate Professor Donald C. Williams. A 
William James exhibition opened at Widener Library 
on January 2. At the Harvard Club of New York, 
the club library held a special exhibition during the 
month of January of “Books Annotated by Great 
Harvard Scholars,” centering on a few books com¬ 
prising the William James collection in the Harvard 
College Library. 

Then a William James centennial program was 
given by the department of philosophy in the Uni¬ 
versity of Wisconsin, January 10, largely arranged 
by Professor Max C. Otto of that university. At 
Norwich University, January 11, the department of 
philosophy and psychology held a meeting in com¬ 
memoration of William James. Professor J. Seelye 
Bixler, president-elect of Colby College, spoke at 
Colby (January 17); at the same time an exhibition 
of letters of William James and his father, Henry 
James, was arranged at the Colby Library. Beripps 
College in California carried oat a centennial pro* 
gram, January 11, of which William Bennett Munro, 
Ph.D., ’00, of the California Institute of Teofandogy 
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(formerly a member of the Harvard faculty)f was 
the honorary chairman. ProfesBor William E. Hock¬ 
ing spoke on ^‘William James* World-View.” 

Professor Hocking also opened a series of sym¬ 
posium lectures at Harvard^ “William James and the 
Psychology of the Present,** on January 28. Twelve 
men are contributing to the series, in which five lec¬ 
tures have already been given, with seven to come, 
concluding on April 22. In Sep tern lier the American 
Psychological Association will celebrate the James 
anniversary at Harvard, with James R. Angell, for¬ 
merly president of Yale, as chairman. 

RECENT DEATHS 

Edward C. Schmidt, who retired two years ago as 
professor of railway engineering at the University 
of Illinois, died on March 21. He was sixty-seven 
years old. 


Db. Martha Tract, assistant director of the Publie 
Health Department of Philadelphia, died on March 
22, at the age of sixty-five years. 

Dr. Gkorgs Shikas, 3d, of Marquette, Mich., known 
for his flashlight photographs of wild animals, died on 
March 24, at the age of eighty-three years. He had 
made biological expeditions to Newfoundland, Alaska, 
the West Indies, Mexico, Panama, Hawaii and the 
Rocky Mountains. 

Dr. I. Seth Hirsch, since 1933 professor of radiol¬ 
ogy at the New York University College of Medicine 
and a practicing physician in New York City for 
forty years, died on March 24, at the age of sixty-one 
years. 

The death is announced of Professor Sir Robert 
Chapman, since 1939 president of the South Austra¬ 
lian School of Mines. 


SCIENTIFIC EVENTS 


PHYSICIANS FOR THE GOVERNMENT 
SERVICES 

It is reported in The New York Times that at a 
meeting of the Medical Society of the County of New 
York at the New York Academy of Medicine, Colonel 
S. F. Seeley, of the Army Medical Corps and the 
executive officer for the Procurement and Assignment 
Service for Physicians, Dentists and Veterinarians, a 
branch of the Federal Security Agency headed by 
Paul V. McNutt, announced that a questionnaire will 
be sent to every physician, dentist and veterinarian 
in the United States during the first week in April by 
the Procurement and Assignment Service, Washing¬ 
ton, “designed to give an opportunity to the 270,000 
persons in these professions to state their preferencje, 
should they be called, whether in military, governmen¬ 
tal, industrial or civil activity.** 

Colonel Seeley said: 

For the first time in history there is now to be concen¬ 
trated in one office the data on the availability of profes¬ 
sional men to supply the needs of the Army, Navy, U. S. 
Public Health Service, U. S. Civil Service Commission, 
Veterans Administration, U. S. Children's Bureau, phy¬ 
sicians and dentists and veterinarians and other govern¬ 
ment services. 

No service will commission or employ a person unless 
cleared by this Procurement and Assignment Service. 
This immense mobilisation must be accomplished without 
the least jeopardy to the commonities from which the men 
are taken. 

The Navy will need a total of 3,000 doctors when its 
enlistment of 600,000 is reached. For the Army, 16,000 
new physicians must be supplied by December 1. 

Nearly two years ago the American Medical Asso¬ 
ciation Boat out a questionnaire and elicited replies 


from more than 159,000 physicians in the nation, of 
whom more than half were willing to volunteer for 
medical service in case of war. Of the 62,000 under 
the age of 45, 63 per cent, of the unmarried and 48 
per cent, of those married even at that early date 
before war seemed probable, twenty-two months ago, 
were willing to offer their services. 

Colonel Seeley stated further: 

Many physicians are especially interested in aviation 
medicine. Information blanks may be procured from the 
Office of the Air Surgeon, Army Air Force, Washington, 
D. C. Last week my office received a request for 2,600 
medical officers for service with the Air Corps by July 1, 
and to provide 600 per month for the balance of the year. 
Of the men selected, 80 per cent, must be under 36 years, 
20 per cent, may be selected from the group between 36 
and 45 if they are recognized specialists, particularly in 
traumatic surgery, ophthalmology or neuropsychiatry. 

No man will bo assigned to duty if he is essentially 
needed on the staff of a teaching institution, industrial 
plant, hospital staff, public health service or in private 
practice, unless he can be replaced. But it is expected 
that all such positions ultimately can be filled by men 
over forty-five years, or those physically unfit for service 
under that age, and by women doctors, of whom the nation 
now has 8,000 in active practice. 

A MEW BOTANICAL HALL AT CARNEGIE 
MUSEUM 

The Carnegie Museum, Pittsburgh, according to 
Museum News, has transformed its Botanical Hall so 
completely as to make it a new hall both in installation 
and architectural design. Daylight has been elimi¬ 
nated by closing all the windows with solid stonework; 
an illusion of spaciousness has been given by a con¬ 
cave dome-likc ceiling over an octagonal opening in a 
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fal&e ceiling, thus combining fliat and concave effects. 
An effective system of ventilation has been added. 
The habitat groups now appear as openings in the 
walls of the gallery instead of ns individual protrud¬ 
ing boxes. The effect is a pleasing continuity. Re¬ 
flections on the glass are eliminated by interior case 
lighting. Labels by Curator 0. E. Jennings contain 
explanatory transparencies in color photography that 
enable the visitor to identify individual plants and 
the occasional animal forms introduced into the set¬ 
tings. Pull-sizcd groups installed are the Florida 
group, the Pennsylvania bog, the spring flora of Penn¬ 
sylvania, Mount Rainier and Arizona. Three addi¬ 
tional full-sized groups arc proposed, and the space 
left for these is now occupied by miniature dioramas 
showing Arctic tundra, the slope of Pennsylvania 
Laurel Ridge Mountain and Presque Isle Peninsula 
on Lake Erie. Other exhibits in the room include 
enlarged models of flowers and maps showing vege- 
tational regions. An octagonal block of benches occu¬ 
pies the center. Plans are ready for two gallery floors 
and await only the necessary funds for work to begin. 
Frank A. Linder developed the plans and supervised 
construction of the Botanical Hall, which was a WPA 
project. Roy B. Ambrose, of the building staff, 
helped in the technical problems, Ottmar F. von 
Fuehrer, staff artist, created the exhibits with the help 
of Mrs. Fuehrer and Carl Beato, under the general 
direction of Mr. Jennings. For the Arizona group 
alone Mrs. von Fuehrer and Mr. Beato fashioned some 
12,600 separate pieces. 

THE HALL OF NORTH AMERICAN MAM¬ 
MALS OF THE AMERICAN MUSEUM 
OF NATURAL HISTORY 

After six years of construction and preparation, 
the new hall of North American mammals in the 
American Museum of Natural History will be opened 
to the public on April 9. The first completed habitat 
groups (ten in number) of what is eventually expected 
to be the worldfinest representation of North Ameri¬ 
can animals housed in one exhibition hall, will be 
dedicated by officials of New York City and trustees 
of the museum on April 8. 

The new hall is a panorama of wildlife throughout 
the entire continent, extending from Ellesmere Land, 
near the North Pole, to Mexico; and from New York 
State to the west coast of Alaska. As in the Akeley 
African Hall on the floor above, the animals are 
mounted in realistic life settings of their native plains, 
forests, swamps, mountains and deserts. 

More than eighteen years ago. Dr. Harold E. 
Anthony, curator of the department of mammals, out- 
Hned plans for a new and modern hall of North 
American mammals to replace the old interpretation 
and ^^stuffed animal’' appearance of exhibitions shown 
in the old mammal hall, built in 1890, 


Realizing also that in many instanees Americans 
wildlife is still continuing to disappear before the 
advance of civilization as well as through changing 
climatic conditions governing the native habitats of 
these animals, P. Trubce Davison, president of the 
museum, since the summer of 1935 has directed its 
expedition x>rogram principally to the North Ameri¬ 
can continent for extensive collections of our existing 
animals. 

In 1937 Mr. Davison enlisted the active support 
of officials of New York City and those who wished 
to see American mammals preserved in life-like set¬ 
tings for future generations that may not have the 
opportunity of knowing the living animals. 

Without funds contributed by the City of New York 
for the construction of cases, obtained through the 
efforts of Mayor Fiorello LaGuardia, Commissioner 
Joseph T. McQ old rick and Commissioner Robert 
Moses, the new hull could not have been built. Under 
the leadershij) of the Trustees’ Committee of North 
American Mammals eighteen expeditions have col¬ 
lected for the ten habitat groups now completed and 
eight to be opened in the near future. 

The designs, preparation and presentation of the 
groups were carried out by Dr. James L, Clark, head 
of the Department of Arts and Preparation, assisted 
by Albert E. Butler and under the scientific direction 
of Dr. Harold E. Anthony. Engineering and con¬ 
struction were in charge of Rex Johnson, general 
superintendent, assisted by Victor Roof eld t, mechani¬ 
cal superintendent, and Wilson L, Todd, power plant 
engineer. 

The animals were mounted by sculptor-taxidermists, 
Robert H. Rockwell, Gardell D. Christensen, George 
Adams and Waddy MeFall. Artists who painted the 
background scenes, in most cases made from their own 
expedition field-paintings, were Belmore Browne, 
Charles S. Chapman, Carl Rungius, James Perry 
Wilson, Francis Lee Jaques, Joseph M. Guerry and 
Frederick Scherer. 

Those who participated in the making of flora and 
foreground accessories were: Albert E. Butler, George 
E. Petersen, Raymond H. De Lucia, G. Frederick 
Mason, Ralph Mendez, Robert Scherer, Charles Tor- 
nell, Robert Sewell, Bernard Chapman, Rudolph 
Freund and James Carmel. 

THE NATIONAL RESEARCH COUNCIL’S 
COMMITTEE ON THE APPLICATIONS 
OF THE ELECTRON MICROSCOPE 

The electron microscope has opened up for inves¬ 
tigation a new order of submicroscope dimensions. 
Within this range are minute structures of interest 
in most, if not all, flelds of natural science. Inter¬ 
pretation of electron micrographs involves new prob¬ 
lems; these arise primarily from the oomplexities of 
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the instrument itself and secondarily from the un¬ 
familiar nature of the minute structures under study. 

The National Research Council’s Committee on 
Applications of the Electron Microscope, in order to 
help clarify these problems, hereby offers the services 
of its members as referees on articles on electron 
microscopy. The members of the committee are; 

Stuart Mudd, o/imrmon, department of bacteriology, 
University of PennBylvania. 

R. B. Barnes, American Cyanamid Company, Stamford, 
Connecticut. 

M. Domerec, Station for Experimental Evolution, Car¬ 
negie Institution of Washington, Cold Spring Harbor, 
Long Island, N. Y. 

Henry Eyring, department of physical chemistry, 
Princeton University. 

Robert E. Griggs, department of botany, George Wash¬ 
ington University. 

(-aryl P. Haskins, Haskins Laboratories, 480 Lexington 
Avenue, New York, N. Y. 

Michael Heidolberger, department of biochemistry, 
Cohunbia University. 

Loyd Jones, Eastman Kodak Company, Rochester, 
N. V. 

C. W. Metz, department of zoology, University of Penn¬ 
sylvania. 

Katherine Polovitsky, Dental School, University of 
Pennsylvania. 

Thomas M. Rivers, Rockefeller Institute for Medical 
Research, Now York, N. Y, 

Gordon H. Scott, School of Medicine, Washington Uni¬ 
versity. 

W. M, Stanley, Rockefeller Institute for Medical Re¬ 
search, Princeton, N, J. 

Francis O. Schmitt, department of biophysics, Massa¬ 
chusetts Institute of Technology. 

V. K. Zworykin, Research Laboratories, RCA Manu¬ 
facturing Company, Incorporated, Camden, N. J. 

T. F, Anderson, secretary. Research Laboratories, BOA 
Manufacturing Company, Incorporated, Camden, N. J. 

Editors who care to avail themselves of this offer 
may send manuscripts to the secretary of the com¬ 
mittee, Dr. T. F. Anderson, for reference to an appro¬ 
priate referee from among the committee’s member¬ 
ship. 

THE UTAH CHAPTER OF THE SOCIETY 
OF SIGMA XI 

The Utah State Chapter of the Society of the 
Sigma Xi, the eighty-second chapter to be established 
in the society, was installed at the Utah State Agri¬ 
cultural College at Logan on March 14 by Dean 
Edward Ellery, member of the executive council of 
the society. The new chapter has fifty-five charter 
members who are alumni of eighteen other chapters. 

At a convocation held in the morning in the college 
auditorium, Dr. Elmer George Peterson, president 
of the college, addressed the delegatee and members 


on the subject, “The Place of Research on the Utah 
State Agricultural College Campus,” and Dean Ellery 
spoke on “Sigma Xi, its Past in Peace, its Present 
in War.” 

After the formal installation exercises in the after¬ 
noon, a reception honoring the members of the new 
chapter was given by the faculty association in the 
reception room of the Commons building. A formal 
dinner in the evening, presided over by Dr. Sherwin 
Maescr, president of the new chapter, was followed 
by the club and chapter’s fourth annual Sigma Xi 
lecture, “The Structure of Liquids,” by Dr. John J. 
Kirkwood, of Cornell University. 

Other new officers in the club are: Dr. R. J. Evans, 
Vice-president; Dr. J. Stewart Williams, Secretary; 
Dr. Dean F. McAlister, Treasurer, and Dr. Marion T. 
Bird, Member of the Council. 

THE SOUTHWESTERN DIVISION 

Thr twenty-.second annual meeting of the South¬ 
western Division of the American Association for the 
Advancement of Science will be held under the presi¬ 
dency of Dr. W. M. Craig, of Texas Technological 
College at Lubbock, at the New Mexico State College 
of Agriculture and Mechanic Arts at Las Cruces from 
April 27 to 30. Dr. II. P. Mera, of the Laboratory 
of Anthropology, Santa Fe, is vice-president of the 
division and Dr. Frank E. E. Germann, of the Uni¬ 
versity of Colorado, is secretary. 

The division meets in four sections—the Biological 
Sciences, Mathematics, the Physical Sciences and the 
Social Science.s. Meeting in association with the di¬ 
vision will be: The Clearing House for Southwest¬ 
ern Museums, chairman, F. H. Douglas, Denver; the 
Mathematical Association of America, chairman, Roy 
MacKay, State College; the American Association of 
University Professors, chairman, G. L. Guthrie, State 
College; the State College Biological Society, chair¬ 
man, P. J. Radosevich. 

According to the tentative program, in addition to 
the section meetings on April 28 and 29 there will be 
on Monday, April 27, a reception for members and 
guests by Dean and Mrs. J. W. Brannon, and the 
dinner of the American Association of University 
Professors in the evening. The following evening will 
be devoted to the thirteenth John Wesley Powell Lec¬ 
ture. The annual banquet of the division will be 
given on the evening of the 29th when Dr. Craig will 
deliver his address as retiring president. He will 
speak on “The Role of Speotrography in National 
Defense.” 

Field trips ^vill be arranged to meet the interests of 
members. Old Mesilla and the ruins of Forts Selden 
and Fillmore are places of historical interest. The 
Sunken Mesas, Lava Flows and the White Sands 
National Monument are features of concern to both 
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geology and biology. The Conkling Cave, Jornada 
Eicperimental Range and the industrial and other 
interests of El Paso and Juarez, Mexico, may be 
visited within a few hours. The Carlsbad Cavern trip 
requires an entire day. 

The Mesilla Valley offers an environment rich in 
anthropological remains and historical landmarks. 
The White Sands National Monument contains 274 
square miles of dazzling white gypsum sands and a 
lake of unusual setting and beauty. Conklin’s Cave 
in Bishop’s Cap of the Organ Mountains was used 
for years by Indians and Mexicans for shelter. The 
village of “La Mesilla,” two miles southwest of Las 
Cruces, was settled by Mexican colonists in 1854. Ex¬ 
cursions are planned to these points as well as to the 
Jornada Experimental Range, which embraces experi¬ 
mental projects of the U. S. Forest Service and the 
New Mexico Agricultural Experiment Station. 

MEETING OF THE EXECUTIVE COMMITTEE 
OF THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

The executive committee met in New York on 
March 15. The following members were present: 
Dra. Livingston, chairman; Caldwell, Cannon, Cattell, 
Compton, Long, Moulton and Wrather, 

Among items of business of interest to scientific 
men transacted by the committee are the following: 

The president of the University of Michigan having 
withdrawn the invitation to the association to meet at 
Ann Arbor in June, owing to war conditions and a change 
in the sehodulo of sessions at the university, it was voted 
to cancel the Ann Arbor meeting. 

A committee of throe, consisting of Drs. Long, chair¬ 
man, Livingston and Moulton was appointed to have 
charge of making arrangements for a local committee for 
the New York meeting at the end of the present year. 

On nomination of the Section Committee of the Section 


You m, Ko* 

oa COiemistiy, Dr. Hugh 8. Taylor (M28, F28), Prinoeton 
University, was elected vice-president of the Section on 
Chemistry for 1942 in the place of Dr. Joel H. Hildebrand. 
Dr. Wade W. OUver (Mil, r27), Long Island College of 
Medicine, Brooklyn, N. Y,, was elected vice-president of 
the Section on Medical Sciences for 1942, in the place of 
Dr. H. S. Gasser. On recommendation of the Executive 
Committee of the Section on Agriculture, Dr. W. A. Al¬ 
brecht (M18, F24), University of Missouri, was elected 
secretary of the Section on Agriculture to fill the unez- 
pired term of Dr. M. F. Morgan, resigned to serve as an 
officer in the U. 8. Infantry. Dr. Sydney B, Negus was 
reappointed director of the Press Service for the Now 
York meeting. 

The status of the American Society of Plant Taxono¬ 
mists was changed from an associated society to an affili¬ 
ated society. The Washington Academy of Science was 
affiliated on the same basis as state academics. 

The Permanent Secretary reported the approval of the 
Executive Committee by mail ballot of the publication of 
the Symposium on Relapsing Fever, organized and pre¬ 
sented by the Section on Medical Sciences at the Dallas 
meeting. 

On a request from the editors of '^American Men of 
Science,’* the Executive Committee authorized the presi¬ 
dent (Dr. Compton) to appoint a committee, of which he 
will serve as chairman, to advise the editors regarding 
the subdivisions of science for classifying entries, the ad¬ 
visability of continuing the stars, and, if they are to be 
continued, the method of selecting them. The committee 
was requested to deliver its recommendations direct to the 
editors. 

By a majority of 7 to 1, the Exocntive Committee 
authorized and directed the Office of the Permanent Sec¬ 
retary to publish and have mailed to all members of the 
association about the middle of each month an eight-page 
bulletin of the same general format as the journal 
SCIINCE. 

It was voted to bold the next meeting of the Executive 
Committee in New York City at 10: 00 A.if. on Sunday, 
October 18, unless in the interim an emergency requires 
that a meeting be held earlier. 


SCIENTIFIC NOTES AND NEWS 


The twenty-fifth anniversary as dean of Columbia 
College of Dr. Herbert E. Ilawkes, professor of 
mathematics, will be celebrated by alumni, faculty and 
undergraduates at a dinner to be given in his honor 
on April 16. 

J. B. Davidson, head of agricultural engineering at 
Iowa State College, has been elected a foreign member 
of the Royal Swedish Academy of Agriculture. 

The Jackson-Gwilt Medal and Gift of the British 
Royal Astronomical Society has been awarded to Dr. 
R. L. Waterfield “for his general contributions to 
astronomy, and in particular for bis photographic 
work on eclipses and comets and his visual observa¬ 


tions of planets.” Tbe medal will be presented to 
Mm on April 10 at the annual general meeting. 

Nature reports that the Royal Society of Arts baa 
awarded the annual Thomas Gray Memorial Trust 
Prize for an invention advancing tbe science or prac¬ 
tice of navigation to T. E. Metcalfe, of Windsor, for a 
seaman’s protective suit devised by him. 

The University of London has conferred the degree 
of doctor of science on Dr. G. W. Scott Blair, National 
Institute for Research in Dairying; Dr. A. H. Cooky 
Imperial College of Science and Tedhnology; C. L* 
Hewett, Royal Cancer Hospital (Free) and the Sir 
John Cass Technical Institute; Alexander Eingi 
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penal Colley of Scienoe and Teehnology; A, Phil¬ 
lips, Battersea Polyteohnic; Dr. Eugene Rothstein, 
Imperial College of Science and Technology; Dr. 
Frank Smithson, Birkbeck College, and Professor 
F. R. Win ton, university professor of pharmacology 
in University College. 

Dr. Charles F, Bodbckkr, of Columbia University, 
has been elected president of the International Asso¬ 
ciation for Dental Research. Other officers elected 
are: Dr. Philip Jay, the University of Michigan, 
President-elect; Dr. H. Trendley, dean, U. S. Public 
Health Service, Vice-president, and Dr. E. H. Hatton, 
of Northwestern University, Secretary. 

It is staled in Nature that Colonel S. J. Thompson, 
governing director of Messrs. John Thompson, Ltd., 
Wolverhampton (water tube boilers, motor frame 
pressings, etc.), has been elected president of the 
British Institution of Mechanical Engineers, London, 
in succession to W. A. Stanier, chief mechanical engi¬ 
neer of the Ix>ndon Midland and Scottish Railway, 
whose term of office has expired. 

Dr. W. W, C. Toplet, secretary of the Agricultural 
Research Council, formerly professor of bacteriology 
and immunology at the University of London, director 
of the division of bacteriology and immunology of the 
London School of Hygiene and Tropical Medicine, has 
been elected to an honorary fellowship of St. John’s 
College. 

Dr. James H, Elder, of the department of psychol¬ 
ogy of the University of Virginia, has become assistant 
professor of psychology at the Louisiana State Uni¬ 
versity. 

Dr. a. C. Hardy, professor of zoology and ocean¬ 
ography at University College, Hull, has been ap¬ 
pointed to the regius chair of natural history at the 
University of Aberdeen. He will become honorary 
director of oceanographical investigations at Hull. 
Dr, Hardy^8 work on the North Sea plankton will be 
continued by C. E. Lucas, chief of the research staff, 
who will be in charge. 

Dr. Edward Bernecker, general medical superin¬ 
tendent of the hospitals of New York City, has been 
appointed by Mayor LaGuardia to succeed Dr. Wil¬ 
lard C. Rappleye as commissioner of hospitals. He 
has been connected with the hospital department for 
twenty-seven years. 

Dr. Willum M, Lbplkt, assistant professor of 
psychology at the Pennsylvania State College, has 
received a commission as Captain in the U. S. Army 
Air Corps. Ho left the college on March 1 for Kelly 
Field, Texas, where he expects to be associated with 
the classification work. 

Brooke Dolan, II, research associate in mammal¬ 


ogy in the Academy of Natural Sciences of Philadel¬ 
phia, has been commissioned a lieutenant in the U. S. 
Army Air Corps. Mr. Dolan has explored and col¬ 
lected for the academy in Western China and Tibet, 
being the collector and donor of the panda group. 

Dr. Eliot Round Clark, professor of anatomy in 
the University of Pennsylvania School of Medicine, 
Philadelphia, delivered on January 16 the sixth Adam 
M. Miller Memorial Lecture at the Long Island Col¬ 
lie of Medicine. It was entitled “The Behavior of 
Cells and Tissues in Uie Living Mammal as Observed 
through the Microscope.^^ 

Dr. H. Spencer Jones, Astronomer Royal of Great 
Britain, delivered the Symons Memorial Lecture of 
the Royal Meteorological Society on March 16. He 
spoke on “The Atmosphere of the Planets.” 

The fifth series of the John Wyckoff Lectures at 
the New York University College of Medicine was 
delivered on March 24 and 25 by Dr. Richard P. 
Strong, professor emeritus of tropical medicine at 
the Harvard Medical School. His subject was “Trop¬ 
ical Diseases and the War.” The first lecture dis¬ 
cussed dysentery, typhus fever and plague, and the 
second, trypanosomiasis and onchocerciasis. These 
lectures were established by the Phi Delta Epsilon 
Fraternity in 1937 in memory of the late Dean John 
Wyckoff, 

Dr. Herbert M. Evans, Morris Hertzstein profes¬ 
sor and director of the Institute of Experimental Biol¬ 
ogy of the University of California, is giving from 
March 24 to May 18 Sigma Xi lectures at the follow¬ 
ing colleges and universities: Louisiana State Univer¬ 
sity, the University of Georgia, St. Louis University, 
the University of Missouri, the University of Min¬ 
nesota, Michigan State College, Bucknell University, 
the University of Maryland, the University of Pitts¬ 
burgh, Northwestern University, Kansas State Col¬ 
lege, Western Reserve University, the Ohio State 
University, the College of Medicine of the University 
of Illinois, the University of Colorado, the University 
of Utah, the State College of Washington, the Uni¬ 
versity of Oregon and the University of Washington. 

The American Geophysical Union will hold its 
twenty-third annual meeting in the Hall of Govern¬ 
ment, George Washington Union, Washington, D. C., 
on April 3 and 4. In addition to the regular scientific 
sessions of the eight sections, there will be an evening 
lecture session on Friday, April 3, at which the fourth 
award of the William Bowie Medal will be made and 
an address by the president of the union, Dr. W. C. 
Lowdermilk, on “The American Geophysical Union 
in its Relation to the Present World Situation,” will 
be given. This will be followed by an illustrated lec¬ 
ture by Dr. Bradford Washburn, director of the New 
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England Museum of Natural History, entitled ^‘Recent 
Explorations in the Mountains and Glaciers of 
Alaska/’ 

Thk eighteenth meeting of the American Heart 
Association "will be held on June 5 and 6, nt Chalfonte- 
Haddon Hall, Atlantic City, N, J, 

Thk thirty-fifth annual meeting of the American 
Home Economics Association will be held in Boston 
from June 21 to 24 under the presidency of Dr. 
Gladys Branegan, dean of the Division of Household 
and Industrial Arts, Montana State College, Bozeman. 
The one hundredth anniversary of the birth ot' one of 
the founders of the association, Ellen II. Richards, 
home economist, for many years a member of the de¬ 
partment of chemistry of the Massachusetts Institute 
of Technology, will be commemorated at the meeting. 

The personnel of the field party which the Armour 
Research Foundation is sending to Argentina at the 
end of the month to make an industrial survey of 
the country has been announced. This survey will be 
coordinated with a further study of projects by the 
entire staff of the foundation, which is affiliated with 
the Illinois Institute of Technology. Dr. Francis 
Godwin, assistant director of the foundation, will 
lead the field party. He will work in the field of 
chemical engineering; Dr. John A. Schellenberger, 
director of biochemistry for the Rohm iind Haa.s 
Company, in the field of agricultural biochemistry; 
and Dr. John A. Hopkins, who has leave of absence 
from the Iowa State College at Ames, in the field of 
agricultural and industrial engineering. It is esti¬ 
mated that the work will require from six months to 
a year. Buenos Aires has been designated as head¬ 
quarters, but the party will travel and work through¬ 
out the entire country. Dr. Martin H, Heeren will 
direct the coordination of interrelated activities in 
Chicago. 

The Journal of the American Medical Association 
states that a group of Latin American physicians and 
scientific workers met recently in Buenos Aires under 
the presidency of Dr. Angel H. Roffo, director of the 
Institute de Mcdicina Experimental of Buenos Aires, 
to organize a Pan American Scientific Confederation 
for the discussion of scientific Pun American prob¬ 
lems. 

The Federal Civil Service Commission announces 
that the number of technologists on the employment 
lists now established is not sufficient for war-time 
needs. Accordingly, it has recently slightly modified 
the requirements for these opportunities for Govern¬ 
ment employment- Salaries for the positions range 
from $2,000 to $5,600 a year. Applications may be 
filed at the Washington office until further notice. By 
technologist is meant a person experienced in ^'the 


necessary production, engineering and scientific re¬ 
search work essential for the successful operation of 
an industrial plant, where such plant operation is 
based upon a thorough and expert knowledge of a 
branch of an applied science,” such as explosives, 
fuels, plastics, rubber, minerals or textiles. For the 
Junior positions ($2,000 a year), applicants will no 
longer have to take a written test, and, as before, no 
written test will be given for the higher positions. 
The maximum age limit for all the grades has been 
raised to 60 years. 

The employment bureau of the Society of Ameri¬ 
can Bacteriologists has been transferred to Princeton 
and placed under the direction of Dr. Frank H. John¬ 
son. In view of the present circumstances, leading to 
frequent changes in positions, special efforts have 
been made to enlarge Uie facilities and to enable the 
bureaii to operate efficiently in aiding both employers 
with vacancies to fill, and applicants for positions 
in bacteriology and related fields, to secure prompt 
and satisfactory placements. The bureau will con¬ 
tinue on its non-profit basis, which requires only a 
very small percentage of the salary of successful 
applicants for jobs, as a means of defraying operating 
expenses. 

There is a demand for information as to current 
wildlife research being conducted throughout the 
United States. In order to supply this the U. S, Fish 
and Wildlife Service will endeavor to assemble and 
release annually such information in condensed form. 
It is therefore suggested that there be sent, before 
June 1, to the Fish and Wildlife Service, IJ. S. Depart¬ 
ment of the Interior, Washington, D. C., titles of 
research in progress with the year of probable com¬ 
pletion and the name and address. 

Dr, Charles H. Brown, librarian of Iowa State 
College and president of the American Library Asso¬ 
ciation, announces that American libraries will be 
allowed to purchase $250,000 worth of scientific and 
technical books and magazines from Nazi-controlled 
Europe. The United States Government, working 
through the joint committee on importations, which 
represents seven national library associations, will 
allow purchase of technical material vital to the war 
effort. Both the American and the British Govern¬ 
ments have agreed to the purchases by the library 
committee. 

Data compiled by the Council on Dental Education 
of the American Dental Association show that in 
1933-34 there were 38.3 per cent, of students entering 
dental schools with less than two years of college 
preparation, 36,6 per cent, with two years and 26.1 
per cent, with three or more years. In 1939-40, aU 
Uie 39 dental schools of the United States reached a 
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uniform requirement of two years of college work be* 
fore entering the dental course. As a result the data 
for 1941 show no entering students with less than 
two years, 53 per cent, with two years and 47 i>er cent, 
with more than two years of college training. Almost 
half of the entering students in 1939-40 have educa* 
tional qualiflcations beyond the minimum recommended 
in 1935 by the Curriculum Survey Committee of the 
American Association of Dental Schools (two years) 
and in excess of the two-year requirement of the Coun¬ 
cil on Dental Education of the American Dental Asso¬ 
ciation as announced for the year 1941-42. 

Under the Australian federal system, public edu* 
cation is a function of the state governments, and the 
six universities look to these bodies for financial sup* 
port. Five years ago, however, the Commonwealth 
Government undertook a share of this responsibility 
by providing £30,000 a year to meet costa of research 
in the natural sciences and in economics, and of train* 
ing young graduates in research technique. The funds 
arc administered by the Council for Scientific and 
Industrial Research in consultation with the Vice* 
chancellors^ Conference. The Commonwealth has 
now announced, according to Nature, its intention to 
raise its contribution to £40,000 a year, beginning this 
year, on condition that at least £9,000 a year be de¬ 


voted to social science studies beanng on problems of 
post-war reconstruction. 

According to Nature a new step in the rationaliza¬ 
tion of the British fine chemical industry has been 
taken by the formation of the Therapeutic Research 
Corporation of Great Britain, Ltd., the directors of 
which are Lord Trent, of Boots Pure Drug Company, 
Ltd.; C. A. Hill, of the British Drug Houses, Ltd.; 
H. Jepheott, of Glaxo Laboratories, Ltd.; T, B, Max¬ 
well, of May and Baker, Ltd. ; and T. R. G. Bennett, 
of the Wellcome Foundation, Ltd. Although each of 
the directors of the new corporation is managing di¬ 
rector of his own concern, it is not an amalgamation 
of these five firms. Each will retain its freedom of 
action in its special field, but will contribute to the 
common research pool; in effect, a much extended re¬ 
search team now becomes available for work on new 
drugs, and overlapping effort should be eliminated. 
It is also hoped to secure the interest and cooperation 
of research workers in academic institutions. The 
corporation will have at its command in the various 
chemical, physiological and bacteriological labora¬ 
tories tlie choice of many different lines of approach 
to its problems and the call on the extensive scientific 
personnel and equipment of the five companies which 
are collaborating. 


DISCUSSION 


A GROUP THEORY DILEMMA OF SOPHUS 
LIE AND FELIX KLEIN 

The study of group theory as an autonomous sub¬ 
ject began with the development of the theory of 
permutation groups which were then more commonly 
called substitution groups and are still sometimes de¬ 
noted by this name. This development was mainly 
actuated by the usefulness of these groups in the study 
of the theory of equations as is indicated by the title 
of the first book on group theory, viz., *‘Trait6 des 
substitutions et des Equations algebriques,*' by M. 
Camille Jordan (1870). Since the only non-intrinsic 
condition which a set of distinct permutations must 
satisfy in order to be a group is that it contains the 
product of every two and the square of every one in 
the set it resulted that many people at first assumed 
that this is the only condition which an arbitrary set 
of distinct elements must satisfy in order to be a 
group. This assumption was supported by the fact 
that many other sets of well-known elements which 
satisfy this condition intrinsically satisfy the other 
necessary conditions in order to be a group in the 
modern sense of this term. 

This circumstance throws light on various early re- 
maricB relating to group theory and, b particular, on 
what we call here a group theory dilemma of Sophus 
Lie and Felix Kleb, two of the most widely known 


names in the history of group theory as well as in the 
history of modern mathematics. On page 163 of vol¬ 
ume 1 (1888) of his work entitled ‘*ThtK)rie der Trans- 
forma tionsgruppen,” in three large volumes, Sophus 
Lie (1842-1899) said that the transformations x'~ax, 
whore the absolute value of a is less than unity, con¬ 
stitute a group which contains neither the identity nor 
the inverse of any one of its elements. It is clear that 
the same conclusions might have been reached for simi¬ 
lar reasons by assuming that the absolute value of the 
number a in the given transformations is always 
greater than unity since these transformations also 
include the product of every two of them irrespective 
of whether they are equal or unequal. 

As definite evidence of the common inadequate no¬ 
tion of group at that time from the modern standpobt 
it may be noted that about five years later Felix Klein 
(1849“1925) stated on page 66 of volume 43 of the 
Mathemaiische Annalen, of which he was then editor, 
that Sophus Lie had first pointed out that for groups 
of infinite order it was not a consequence of the group 
concept that the inverse of each element of a group 
appears in the group. He acknowledged then that b 
his now well-known Erlangen Programm (1872) he 
tacitly made this assumption but that it should have 
been explicitly stated as a part of the particular 
groups then considered by him. It is a very interest¬ 
ing fact b the history of group theory that loss than 
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fifty years ago there was still such a widenspread lack 
of clarity as regards the notion of group on the part 
of some of the most eminent mathematicians of the 
day. The same volume whicli contains the mentioned 
remarks by Felix EUcin contains also the modern pos* 
tuiates with respect to an abstract group by H. Weber 
(1842-1913) so that darkness and light relating to this 
concept are here closely associated. 

Neither Soph us Lie nor Felix Klein ever adopted 
the modern postulates for an abstract group in their 
writings and in volume 1 (1926), page 336, of his 
“Vorlesungen liber die Entwicklung der Mathematik” 
the latter remarked that the definition of group based 
on such postulates is very well suited for instruction 
and for a clear development of the subject but not 
for the discovery of new ideas and new methods. He 
stated on the same page that both he and Sophus Lie 
in their early work in group theory assumed only that 
the product of every two of a given set of elements 
is in the set in order that the set is a group but that 
Sophus Lie found it necessary in his later work to 
explicitly assume also that the set includes the inverse 
of each of its elements as a part of the definition of 
the term group. 

On tile contrary, the group theory postulates of H. 
Weber, or their equivalents, were at once taken very 
seriously in America, largely on account of the very 
successful works on algebra which he published and 
which contain these postulates. Various attempts 
were made in America to obtain more useful sets of 
postulates. As regards group theory these efforts 
were conducive to caution so that the laws or com¬ 
mandments as regards the concept of group were not 
transgressed but they did not lead to any great ad¬ 
vances within the subject itself. The dilemma of 
Sophus Lie and Felix Klein to which wc referred 
above was due to the fact that in their early work 
they had tacitly assumed that it is unnecessary t 4 > 
restrict the group concept to sets of elements which 
always include the inverse of each element but that 
they later abandoned this idea. 

It is questionable whether any publication contrib¬ 
uted more than Felix Klein's Erlangen Programm 
towards making the subject of group theory widely 
known and highly appreciated. It was translated into 
Italian (1890), into French (1891), into English 
(1893), into Polish (1895), into Russian (1896) and 
into Hungarian (1897). Nevertheless, according to 
Felix Klein’s own statement it contains an inadequate 
definition of the group concept but one which includes 
its most effective elements. Those who later refined 
this definition also made valuable contributions 
towards the advancement of this subject, but their 
work naturally received less extensive attention. 
Great mathematical progress was frequently made by 


those who failed to observe pitfalls which their siie- 
oessors carefully labeled and which too frequently 
engrossed their attention. 

G. A. MiUiSR 

UNIVSaSITT OF InUNOIB 

P£NTH£ST£S AND CALOPHYA 

That black-capped chickadees are making a sub¬ 
stantial part of their winter diet on ^'jumping plant- 
lice" along the Connecticut shore may interest zoolo¬ 
gists; that the psyllids arc found upon sumac may 
interest botanists; and that Calophya ftavida in its 
present nymphal stage abounds on Rhus glabra, while 
Calophya nigripennis abounds on Rhus copallina may 
interest ecologists. The two species of sumac, grow¬ 
ing in close admixture, carry only their proper species 
of psyllid, never the other one. Dr. Oman, who 
determined the psyllids for me, informs me that only 
these two species of Calophya are known to occur in 
eastern United States. 

Early this winter, 1941-42, I observed chickadees 
feeding freely on the very abundant sumacs of this 
region, interested not only in the fruit clusters but 
also picking minute objects from the stems of these 
shrubs, both low down near the ground and higher up. 
With field-glasses pemitting very close-up work I 
saw that they took these from areas surrounding leaf- 
buds also from areas close to forks in the branches 
primarily. With a hand lens I examined the areas 
the birds had just worked, and found plenty of the 
beautifully sculptured nymphs. Those of U. flavida 
are darker and larger and have more marginal setae 
than nymphs of U. nigripennis. The numbers of both 
species are diminishing, under the attacks of the 
chickadee, as winter progresses. The birds are also 
feeding on many other animal and plant foods. Had 
their stomach contents been examined the nymphs 
might never have been recognized and determined, 
except as pulp of animal origin. 

Ralph E. Danporth 

Noank, Conn. 

DEGREES AT ANY TIME: BRAIN 
CONSERVATION 

In a recent number of SoiENCfE’ the writer discussed 
the importance of a twelve-month college year to 
insure earlier completion of curricular requirements. 
This was prompted by the frequently expressed desire 
in various quarters that students have the opportunity 
to complete their collegiate education before reaching 
draft age. It was pointed out that the plan was 
desirable not only in war-time, but that it was a good 
peace-time idea. Just as the article on the twelve- 
month college year was a long postponed sequel to a 
post-World War I article,® so the present discuasidn 

1 A. Silverman, SoiXNOi^ 95: X98,1948, 
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ifl a sequel to an earlier article.^ While the nation 
is in need of specially trained men of all capacities, 
it particularly wants the service of leaders and thor> 
oughly dependable workers. Whether continuous in¬ 
struction is afforded through the twelve-month college 
year or we follow the traditional custom of granting 
a long summer vacation, it seems desirable to get 
away from educational policies which serve only the 
average student. At present most institutions expect 
students to graduate in four years. A few get through 
sooner by taking summer courses. There are superior 
students who might cover a required curriculum in a 
much shorter time. There are others who can not keep 
the average pace, and they fail. In the earlier article 
to which reference was made® the Avriter likens stu¬ 
dents to automobiles, asking whether one thousand 
automobiles sUrting from New York at a given 
moment could all be expected to arrive at San Fran¬ 
cisco at the same time even if they were the same 
model of a given make. Failure of mechanical devices 
to accomplish uniform service suggests that human 
beings, whose variations are greater than those of 
machines, should hardly be expected unifoniily to fol¬ 
low a schedule. The writer feels that many superior 
students, who are retarded by the average pace of 
their fellow students, lose ambition and slow up their 
efforts. Also, there is no doubt that the student who 
can not go the average pace often gives up hope and 
foils. 

While the educational facilities and financial status 
of our colleges and universities will, in the majority 
of cases, not permit the plan which is proposed, it is 
worth looking forward to. Assuming an adequate 
and competent instructional staff, good library facili¬ 
ties and sufficient laboratory space, a student would 
be permitted to follow a plan or a curriculum under 
direction or guidance, but chiefly through self-educa¬ 
tion in the library and laboratory, to advance himself 
as rapidly as possible. The instructor should be avail¬ 
able when the student requires conferences. Regu¬ 
larly scheduled lectures would be abandoned, and 
except for occasional inspirational lectures, the stu¬ 
dent would have to depend on himself and on confer¬ 
ence guidance. No text-books would be assigned, but 
good texts and reading references might be suggested. 
Grades would be abolished, and the only criterion 
would be the satisfactory completion of the work done. 
When the courses required in a given plan or cur¬ 
riculum have beem completed satisfactorily, instructors 
would certify studejats to the institution’s registrar, 
and a degree could be conferred at this time. If the 
work has been done in a year and a half or two years, 
the student con either go on with graduate study or 

< Ideal, ffehaol and Society^ 18; 80, 1020. 
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go into service—commercial, educational, governmen¬ 
tal. The student who requires more than four years, 
in other words is slower than average, can go on for 
five or even six if necessary, and by that time satis¬ 
factorily complete his requirements instead of having 
failed and been deprived of a degree at the end of 
four years. He would deserve receiving one after all. 
Naturally there will be students who are incompetent. 
After a given time these could be asked to vacate in 
favor of the deserving. Each student who has satis¬ 
factorily completed the requirements for a degree is 
entitled to it. The majority may still require four 
years. Instead of “getting by” in some courses as stu¬ 
dents do at present, they complete every course satis¬ 
factorily. They are not dependent on lectures from 
professors and daily guidance by them, but become 
self-reliant. They do not walk on the crutches of the 
predominating educational system of our day, but 
possess self-confidence. The student’s independent 
search of the literature and independent exploration 
of the laboratory technique develop an assurance 
which regularly scheduled and constant direction do 
not afford. 

Advocates of the grading system and the appraisal 
of individuals on this basis might hesitate to abandon 
the idea of ‘^quality in a fixed time” for ‘^satisfactory 
performance in variable time periods.” It is the 
writer’s recollection that the psychologist considers 
satisfaction the result of successful accomplishment, 
and happiness dependent upon satisfaction. With 
this in mind the superior student or man of genius, 
the average student and the slow worker, all succeed¬ 
ing in their tasks, performing satisfactorily, could be 
happy in their own way instead of experiencing the 
anxiety which the present system must bring to many 
students. 

The instructor, through personal contacts with in¬ 
dividual students and the direction of their efforts, 
could readily ascertain whether a student’s perform¬ 
ance is satisfactory. Examinations could be given at 
intervals if necessary or a student might be subjected 
to comprehensive examination upon completion of a 
subject or group of courses. The student would be 
sent into the world of affairs as a rapid, keen thinker 
or worker, an average individual or as a slow but 
steady and dependable one. In any event he can 
render satisfactory service at the pace which he can 
go, and the world would have its genius encouraged 
and cultivated, its average man and its plodding but 
reliable servant. It would not bo getting a ninety 
per center or an eighty per center or a seventy per 
center from the standpoint of quality of work done. 
All work would be of one hundred per cent, quality 
and the service would be rapid or slow, as certified 
when the individual graduates. Genius would not be 
curbed. The slow worker and average worker, leam- 
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ing how properly to master a task, could improve 
their pace gradually. We would conserve the most 
precious possession of man, the human brain. 

All this would cost money. We would need larger 
libraries, larger faculties, more laboratories. Each 
student would want space where he could work at any 
time day or night. He would want a competent ad¬ 
visory force to afford him conferences when required. 
The investment should prove worth-while. Just now. 


we are particularly anxious to eliminate slipshod and 
irresponsible performance. We need dependable in¬ 
dividuals and good performance. After World War 
II is won and we are accustomed to heavy taxes, we 
can devote a portion of the funds collected to “brain 
conservation.'* 

Alexander So^verman 

jDepartment or Chemistry, 

University or Pittsburgit 


QUOTATIONS 


THE A.A.A.S. BULLETIN' 

Every member of the American Association for the 
Advancement of Science will receive each month a 
new publication, of which this is the first issue. No 
formal subscription for it will be required of mem¬ 
bers of the association, for its cost to them is in¬ 
cluded in their annual dues. 

Broadly speaking, the purpose of the A.A,A,S, 
Bulletin is to advance science which, of course, is the 
purpose of all the activities of the association. But 
the advancement of science has a continually expand¬ 
ing and changing meaning. When the association 
was founded science was classified largely as “natural 
philosophy” and “natural history.” Since that lime 
science has been divided and subdivided into numerous 
special fields. There are now more than a thousand 
scientific organizations in the United States and 
Canada. 

With the expansion of science the needs for in¬ 
creasing avenues of publication have led to the estab¬ 
lishment of many special scientific journals. There 
has not been, however, corresponding increases in the 
number of journals for science in general, nor have 
those in existence been able to increase appreciably, 
if at all, the number of pages they print per year. 
This has been true of Nature^ Science and The Scien¬ 
tific American. Obviously the needs of the associa¬ 
tion for journals are much greater than they were 
thirty or forty years ago when it held only one meet¬ 
ing each year and had no divisions and fewer than 
half as many affiliated societies, and when its member¬ 
ship was only a fraction of its membership to-day. 

As science becomes more and more specialized, it 
becomes increasingly important to maintain inter¬ 
connections among its various fields. That this fact 
is realized by specialists in the fields of the natural 
sciences is proved by the numerous joint symposia of 

1 Introduction to the first issue, March, 1942, published 
monthly by the American Association for the Advance¬ 
ment of Science. The Office of Publication is at North 
Queen St. and McGovern Ave,, Lancaster, Pa. The Edi¬ 
torial Office is in the Smithsonian Institution Building, 
Waohington, D. 0. The names of the editors are not 
giT«D. 


sections and societies that have been held at the meet¬ 
ings of the association. But to specialists in these 
fields the social sciences, generally speaking, have been 
regarded until recently as being in foreign lands. It 
has taken the shocks of war to teach men the now 
obvious fact that human beings are so interdependent 
that no group can isolate itself from the remainder, 
even on the lofty peaks of pure science. The asso¬ 
ciation, with its sections in the fields of both the natu¬ 
ral and the social sciences and vnih its many affiliated 
societies from both fields, is ideally constituted to 
furnish opportunities for exploring the interrelations 
of science and society. 

Several times in the past scientists have largely 
failed to recognize the tides in human affairs which 
they themselves have created. For example, when 
Charles Darwin removed man from his lonely and 
barren pedestal of a special creation, his contem¬ 
poraries did not realize that he had ascribed to man 
all the rich qualities that flow in the varied streams 
of life and all its possibilities for change. Now when 
the applications of science have removed all the physi¬ 
cal barriers that have hitherto separated peoples from 
peoples, let not the fact escape scientists that they 
have opened the gates to both Paradise and Purga¬ 
tory. Which shall be humanity's fate now depends 
in large measure upon the ideals with which they 
inspire the world. 

In order that the association may function more 
effectively as an integrating agency for science and 
society during the war, after its close, and indefinitely 
in the future, this publication has been established by 
the executive committee. It enables the office of the 
permanent secretary to communicate directly with all 
the members of the association. This has been im¬ 
possible, except by mail, because about sixty per cent, 
of the members receive Science and about forty per 
cent. The Scientific Monthly. Moreover, not many of 
the announcements that will appear in this bulletin 
will be appropriate for Science and none of them 
for The Scientific Monthly, both of which will con¬ 
tinue to occupy the distinguished positions in Ameri¬ 
can science that they have long held in the past. The 
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new publication will supplement them and provide a 
new medium through which the afQliated societies may 
make announcements of their programs and of their 
undertakings of general interest. 

There is a labor and linanoial aspect of the estab¬ 
lishment of this publication which merits a few com¬ 
ments. To send out through the mails a communica¬ 
tion from the office of the permanent secretary to 
all the nearly 24,000 members of the association is so 


costly in labor and money that there is always pres¬ 
sure to refrain from doing so. Many of these desir¬ 
able communications will appear substantially in this 
publication at much less cost. As a matter of fact, 
taking all the items of labor, envelopes, paper and 
postage into account, the cheapest mail service hitherto 
available to the association for communication to all 
members is about eight times as costly as through this 
A.A.A .S' Bulletin .— The Editoks. 


SCIENTIFIC BOOKS 


OIL FIELDS 

Stratigraphic Type Oil Fields. A Symposium. A. I. 
Levobsen, editor, xii + 902 pp. Illustrated. Tulsa, 
Okla.: American Association of Petroleum Geolo¬ 
gists. $5.50 ($4.50, members). 

Petrolkctm geologists have long construed their 
task as primarily a search for structure in known or 
prospective oil-bearing regions. They have been 
prone to think of oil reservoirs ns the product of 
deforniative geological processes. With the rapid 
accumulation during recent years of descriptive litera¬ 
ture of numerous oil fields, it has been increasingly 
evident that many effectively sealed reservoirs are not 
the sole product of deformation. Many are primarily 
lenticular sand bodies, favorably interleaved in oil¬ 
bearing horizons or occurring on planes of uncon¬ 
formities. Some are the result of variable porosity 
and permeability in either limestones or sands; others 
are due to pinch-out up-dip of sand horizons or to the 
erosional truncation of sands, subsequently over¬ 
lapped by an impervious cover. The East Texas field, 
the largest ever discovered, is thought to belong in 
the latter category. 

Though the true character of many such reservoirs 
had previously been appreciated, the discovery of the 
East Texas field brought sharply into focus the impor¬ 
tance of the so-called stratigraphic trap in our search 
for new fields. It aroused anew the suspicion that 
the discovery of a large reserve of oil contained in 
such traps awaited the evolution of a better geological 
technique, capable of coping with this more difficult 
problem. Areal and subsurface geology, geophysical 
exploration based on seismic or gravity determina¬ 
tions—^all are designed chiefly to decipher structural 
conditions and often fall short of offering clues to the 
presence of stratigraphic traps. 

The present volume includes descriptions of thirty- 
seven oil and gas fields situated in the various pro¬ 
ducing districts of the United States which illustrate 
the types of stratigraphic traps mentioned above. It 
presents factual data which should be useful in the 
further search for pools of this type. ^*New prin¬ 


ciples of future oil discovery depend to n large extent 
on an understanding of past experience. . . . The 
present volume ... is intended as a factual back¬ 
ground on which a further approach may be made to 
the causes of oil and gas uecuniulution and also as a 
basis for the reasoning necessary to future oil-field 
discovery” (Foreword). 

The large majority of the papers deal with the 
vagaries of sand deposition which result in clear-cut 
examples of stratigraphic traps. Of especial interest 
are those which reconstruct paleogeographic condi¬ 
tions to show that the sand bodies were deposited as 
off-shore bars, channel filling or other familiar shore¬ 
line phenomena. 

Obviously sedimentation is the controlling geologi¬ 
cal factor throughout this symposium. The volume 
should therefore prove most useful as a reference 
work in this field. Another very useful feature is the 
extensive annotated bibliography including 227 refer¬ 
ences to papers dealing with the same subject nmtter 
in recent geological literature. 

W. E. Wrathkr 

Dallas, Texas 

ORGANIC CHEMISTRY 

Identification of Pure Organic Compounds. Tables 
of Data on Selected Compounds of Order L By 
E. H. Huntress and S. P. Mulijken. xvii + 691 
pp. New York: John Wiley and Sons, Inc.; Lon¬ 
don: Chapman and Hall, Ltd, 1941. $7.50, 

Order I consists of compounds of carbon with 
hydrogen, or with hydrogen and oxygen. In this re¬ 
spect it resembles Volume I of Mulliken’s four-volume 
work of the same title, which appeared in 1904. The 
general purpose, plan and function of the two, as well 
as the basis of primary classification, are similar. In 
other respects, however, they are quite different, so 
that this new compilation is not at all a new edition 
or revision of the earlier and well-known *‘Mulliken,” 
but is an original contribution. 

It differs from “A Manual for the Systematic Iden¬ 
tification of Organic Compounds,” by the same 
authors, which has appeared in mimeographed or 
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planographed editions, and which it supplements, in 
that its serviceability is not dependent upon any one 
particular scheme of analysis. No matter what the 
analytical approach may be, these tables wUl be found 
useful not only to students of organic qualitative 
analysis, but also to all chemists concerned with the 
identification of unknown organic compounds. The 
publication appears opportunely, for many changes 
have occurred in such data since 1904, and a complete 
act of **Mulliken*' has been unobtainable for many 
years. 

Following an explanatory introduction (14 pp.)j 
and a description of the Generic Tests of Order I (11 
pp.), the succeeding chapters are devoted to Alde¬ 
hydes (50 pp.); Carbohydrates (7 pp.); Acids (116 
pp.); Phenols (71 pp.); Esters (75 pp.) > Acid An¬ 
hydrides and Lactones (4 pp.); Ketones (43 pp.); 
Alcohols (83 pp.); Ethers, Hydrocarbons, etc. (120 
pp.); Colored Compounds of Order I (Suborder II) 
(25 pp.); and 26 pp. of valuable Tables of Melting 
Points of Series of Derivatives of Compounds of 
Order I commonly used for identification purposes. 
An Index of Compounds according to Empirical For¬ 
mula and a general Alphabetical Index of Compounds 
of Order I conclude the volume. In addition to these 
two indexes, seven of the nine genera comprising the 
book are immediately preceded by a separate alpha¬ 
betical name index and an index of chemical types. 
As noted above, the ^'Tables of Melting Points of 
Series of Derivatives” constitute another index. 

The introductory chapter sets forth the system used 
for the classification of compounds, a brief synopsis 
of the general procedure for identification of im- 
knowns, the arrangement of the data on individual 
compounds and tJie nomenclature adopted. Extensive 
use is made of abbreviations, as is essential in a ref¬ 
erence work of this character, to economize space and 
to keep down the cost. 

One of the difficult problems in all discussions or 
tabulations of “selected” organic compounds is to 
decide which compounds to select from the hundreds 
of thousands already in the literature. In his choice 
of the 1,364 compounds described in the present vol¬ 
ume, the author has restricted his list, in most cases, 
to compounds which are commercially available or 
which can be prepared readily from accessible mate¬ 
rials. 

In compiling the tables, the literature has been 
searched carefully and laboriously, particularly for 
the years 1920-1940, about 70 per cent, of the ap¬ 
proximately 7,500 citations recorded falling within 
that period. Every compound described also carries 
its Beilstein reference. 

The book is an indispensable adjunct to all labora¬ 
tories where the identification of organic compounds 


is a matter of interest or importance. Paper, press 
work and binding are excellent. 

Aftcromethods of Quantitative Organic EUmentary 
Analysis, Second edition. By Joseph B. Niedbku 
and Victor Niederl. xiii-f 347 pp. New York: 
John Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd. 1942. $3.50. 

The scope of the original edition has been somewhat 
enlarged, while retaining the same mode of presenta¬ 
tion. New developments, improvements and simpli¬ 
fications, as well as the latest important contributions, 
have been included. “Remarks” and “Literature” are 
deferred until the conclusion of the chapters, so os 
not to interrupt descriptions of the analytical proce¬ 
dures. 

Organic Syntheses, Collective Volume 7. Second re¬ 
vised edition. Edited by Henry Gilman. Revised 
by A. 11. Blatt. xi + 580 pp. New York; John 
Wiley and Sons, Inc.; London: Chapman and Hall, 
Ltd. 1941. 6.00, 

This follows exactly the plan of the first edition 
and, like it, includes all the preparations given in Vol¬ 
umes I to X inclusive of “Organic Syntheses.” For a 
number of these preparations, new or improved pro¬ 
cedures have been added. Errors have been corrected. 
The Literature has been reviewed through Chemical 
Abstracts for 1940 (voL 34), and to each preparation 
a sub-title has been supplied, giving the C. A. indexing 
name wherever that differs from the one used in the 
heading. 

An Introduction to Organic Chemistry. Fourth edi¬ 
tion. By Roger J. Williams, zi + 028 pp. New 
York: D. Van Nostrand Co., Inc. June, 1941. 
$4.00. 

Since the publication of the third edition of this 
excellent textbook in May, 1935, developments in the 
rapidly changing field with which it deals have neces¬ 
sitated this revision, to bring it up to date, while the 
general arrangement and method of treatment remain 
the some. 

Mabston T. Bogert 

Columbia XJNnTOBiTT 

A BIBLIOGRAPHY OF PRIMATES 

Bibliographia Primatologica—A Classified Bibliogra¬ 
phy of Primates Other than Man. By Thbouoke C. 
Buck. 241+xxvii pages. Baltimore: Charles C 
Thomas. 1941. $8.50. 

This is publication Number 4 of the historical labo¬ 
ratory of Yale Medical Library, and is Part I of a 
projected bibliography on primates. Part II wiU 
involve pathology and taxonomy. The headings tued 
are embryology, general morphology, ciroulatory and 
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lymphatic uystema, respiratory system, digestive sys¬ 
tem, the endocrine glands, ijrogenital system, osteol¬ 
ogy, arthrology and syndestuology, teeth, muacnlar 
system and integument, nervous system and sense 
organs. Physiology and pharmacology: blood und 
circulation—respiration, digestion nutrition and me¬ 
tabolism, kidney and water balance, endocrine glands, 
animal heat, reproduction and development, ntuscles 
and skin, nervous system and sense organs, pharma¬ 
cology. Psychobiology: receptive capacities, the 
action system, maturation of behavior, motivation of 
behavior, modifiability of behavior, intelligence and 
behavior—insight—ideation, reproductive and social 
behavior, miscellaneous, observational psychobiology. 

There are 4,630 entries, a list of miscellaneous 
bibliographies and an index of authors' names of 27 
pages. The book is a beautifully prepared volume 
of double column format, with bold-faced headings to 
each entry, which makes it easy of consultation. Clas- 
siilcation is largely by subject, with items arranged by 
author, but in the case of literature up to the nine¬ 


teenth century it is chronological. Where an entry 
covers two subjects it is entered under the principal 
one and cross indexed under the other. The effort is 
always to make the bibliography practical. Thus 
tinder '^Habits in Nature and Captivity” the classifi¬ 
cation is taxonomic, the author believing that **What¬ 
ever the initial zeal, the discomforts of Procrustean 
categories soon convinced us of the folly of attempting 
to divide a literature where definite lines of cleavage 
do not exist.” 

Separate publications are distinguished by having 
the titles printed in italics. The use of capital letters 
is reduced to a minimum. Total pagination is given in 
every cose. In order to make the reference as exact 
as possible, a system of markings is adopted which 
indicates the extent to which an article presents pri¬ 
mate material. As a further means to exact determi¬ 
nation the character of the publication is indicated— 
abstract, review, lecture, etc. Finally the name of the 
animals treated is given in abbreviation. 

C. E. McCluko 


SPECIAL ARTICLES 


OBSERVATIONS ON AN EPIDEMIC OF 
POLIOMYELITIS* 

An epidemic of poliomyelitis was observed in which 
the transmission of the disease seemed largely limited 
to the late incubation and early prodromal periods, 
and the spread from neighborhood to neighborhood and 
community to community greatly influenced by human 
travel. The place was Walker County (population 
65,000), a mountainous and mining region in north 
central Alabama. The epidemic began in the last week 
in June, reached a peak early in August, and was 
virtually ended by the last week in September, 194L 

Along with controlled studies of certain age groups 
the families of 101 of the 121 reported cases of all 
ages were interviewed between August 8 and November 
8 in a systematic manner by the same investigator, and 
in 91 instances most of the families of neighbors, 
friends and reported contacts of the case. Unreported 
oases of poliomyelitis were uncovered, and many 
acute febrile illnesses compatible in the broadest sense 
with abortive poliomyelitis. No epidemic of any dis¬ 
ease except poliomyelitis was recognized in the areas 
between June 16 and September 16, and the isolated 
oases of mumps, measles, pertussis, etc., did not ex¬ 
ceed 10 per cent, of the frank poliomyelitis eases ob¬ 
served. Of the 101 individuals studied 87 had paraly¬ 
tic and 13 abortive poliomyelitis with myelitic or 
meningitic signs, and one had an acute febrile illness 

1 The work was supported by the National Foundation 
for Infantile Paralysis and the Alabama Department of 
Public HealUt 


compatible with abortive poliomyelitis (in a like twin 
whose brother had paralytic poliomyelitis); five died; 
86 were under six years of age.® 

Although the residences of many of the 101 patients 
were among the most isolated in the eastern United 
States, not one patient bad been isolated during the 
month preceding the illness. Visits were generally 
among relatives or church workers (the contact was 
frequently at the premises of a neighbor of the family 
visited). Of the 101 patients 81 had experienced 
within 34 days of onset prolonged direct contact with 
a prior acute febrile illness compatible with polio¬ 
myelitis (in 67 instances it was frank poliomyelitis, 38 
of which had been reported and 29 unreported; 6 of 
the remaining 14 children had in turn been exposed 4 
to 18 days prior to onset to frank poliomyelitis, and 
6 others resided in or had visited an epidemic neigh¬ 
borhood in the same period). In 72 of the 81 instances 
the children played together for more than an hour, 
the least interval being a child's “ten minutes”; in per¬ 
haps every instance a portion of the visit was in the 
daytime; in many it was limited to this period and to 
the premises outside of the house. 

In 45 instances the contact with prior poliomyelitis 

s Valued assistance in the clinical study of this epi¬ 
demic was received from Dr. A. M. Waldrop and staff of 
ttie Walker County Health Department; Dr. B. M. Beach, 
associate director of child hygiene, Alabama Department 
of Public Health; Dr. Earle Gonwell and staff of the 
State Crippled Children’s Bureau; Dr. A. G. Gilliam, 
U. 8, Public Health Service: and Drs. J. D, Trask, J. B. 
Paul and H. A. Wenner, Yale University School of Medi¬ 
cine. 
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waa multiple, frequently because of small minings 
camps with numerous pre-school children in daily com¬ 
munication with each other (most of whom developed 
an acute febrile illness after exposure to poliomyelitis). 
The virus of poliomyelitis was recovered from flies 
trapped near a privy used by families of four acute 
eases in such a camp.® In 37 instances of multiple 
contact the children lived within 300 yards of each 
other. 

In 36 instances the contact with prior poliomyelitis 
was single, and took place in 30 (83 per cent.) before 
the contacted child or the victim became ill. In 18 of 
the 30 it occurred on the day of onset and in the 
remainder during the 3 days before the onset of the 
prodromal period in the contacted child. Among the 
30 single contacts on or before the day of onset 16 
of the visits were made by the child about to be¬ 
come ill (average distance covered was 7 miles) and 
14 by the victim (average distance covered was 10 
miles). The group represented for the most part the 
first oases in their respective neighborhoods and the 
most severe instances of poliomyelitis in the epidemic. 
Four of the 5 deaths among the 121 reported cases 
(and the only death among the unreported prior con¬ 
tacts) were in this 30; in 27 instances both contacted 
child and victim developed paralytic or myelitic polio¬ 
myelitis. For the 30 victims there were 20 dilTercnt 
places of contact (and 20 different contacted children) 
separated by on average distance of 4,6 miles from the 
nearest prior poliomyelitis, reported or unreported. 
The prodromal period in the 30 victims began 3 to 21 
days after the exposure to the contacted child (the 
average incubation period was 12.3 days) (Fig. 1). 



X^ay of Uie cJiBcaflc on which ti'anamission took 
place . 0* onset of procfromol period- 


Fig. 1. 

It was improbable that infected insects or other 
agents®' traveled the average distance of seven 

8 J. R. Paul, J. D. Trask, M. B. Bishop, J. L. Melnick 
and A. £, Casey, Scixnox, 94: 305, 1941. 

*A, B. Sabin and B. Ward, Soiknoe, 94: 690, 1941. 


miles and selected the same 16 viotims out of a pre¬ 
school child population of over 3,000 ns were visited 
by the 16 incipient poliomyelitis patients. If a mobile 
human reservoir was responsible in the 16 instances 
where the about-to-be-ill cliild did the visiting, it was 
equally true in the reverse, since only 14 instances 
were recorded of the victim visiting the incipient 
patient under the same circumstances. The mobile 
human reservoir was also a transient one, since half 
of the children who developed the disease visited with 
the patient on the day of onset (in the 36 instances 
where there was a single visit). It was unlikely that 
50 of each clinically nou-infected visitors who came 
from distant neighborhoods would do so on the day 
of onset in the incipient patient. How the virus was 
spread from one child to the other was not attacked 
in the study. The premise of insect transmission to 
be compatible with the present findings would require 
the insect to have acquired the virus from the blood, 
secretions or excreta of an incipient poliomyelitis 
patient and to have transferred it within 24 to 72 hours 
to a second child generally on or near the premises 
where the visit took place. For the premise of direct 
transmission of the virus from the secretions or ex¬ 
creta of one child to the nose, eye or mouth of the 
other the histori<^s are also compatible. 

Summary and Conclusions: An epidemic of poli¬ 
omyelitis was observed in which human travel was a 
major factor in the spread of the disease from neigh¬ 
borhood to neighborhood and from person to person. 
Eighty per cent, of the poliomyelitis patients had 
probably visited or been visited by a prior poliomye¬ 
litis patient who waa in the late incubation or early 
prodromal period. The effective reservoir of the 
virus was seemingly a patient within three days before 
or three days after the onset of the first prodromal 
symptom. Whether the effective virus was present in 
the blood, the secretions or the excreta of the patient 
at this critical period and how the transfer was accom¬ 
plished was not determined. 

AtiBEUT E, Casey 

School or Medicine, 

Louisiana State UNTVERsmr 

THE INTRAVENOUS DRIP AND OTHER IN- 
TENSIVE METHODS FOR THE 
TREATMENT OF EARLY 
SYPHILIS^ 

The finding* that early syphilis may be effectively 
treated, and in most cases definitively cured, within 6 

5 J, A, Toomey, W. S. Takacs and L. A. Tischer, Proo, 
8oc. Exp. Bioh, 48; 637, 1941. 

1 From the IT. 8. Public Health Service, Washington, 
D, C., and the Syphilis Division of the Department of 
Medicine, the Johns Hopkins Medical ^hooL Baltimore. 
Md. 

8 George Baehr, William Leifer, Louis Chargin, H. T. 
Hyman, et Arch. Berm, and 8yph., 42: 289, 1940. 
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days by administermg neoarsphenainine or Mapharsen 
in an intravenous drip, is of obvious importance both 
to the individual patient and to the current control 
program. This intensive procedure is, however, many 
times more dangerous than standard clinic practice.^ 
Whether this increased risk is justified by the some¬ 
what more rapid control of infectiousness, and by the 
perhaps more favorable early results achieved by the 
intravenous drip as compared with average clinic 
practice, is debatable. Nevertheless, it seems clear 
that the traditional schedule of weekly injections for 
18 months, however effective and however safe, is 
wholly arbitrary. Given as three variables, (a) the 
total duration of treatment, (b) the number of injec¬ 
tions and (c) the size of the individual dose, there 
are obviously an infinite number of possible combina¬ 
tions, Given further the fact that a 5-day and an 
18-month schedule may be of comparable therapeutic 
efficacy, it should be possible, with the same drugs, 
to find effective methods of treatment which combine 
the speed of one and the safety of the other to an 
optimum degree. 

Because of the very number of possible combina¬ 
tions of time and dose and because of the difficulties 
inherent in an^^ clinical evaluation, the initial problem 
of orientxition seemed clearly one for the laboratorj^ 
rather than the clinic. 

Accordingly, in the fall of 1939, we undertook to 
determine in syphilitic rabbits the toxicity and the 
therapeutic activity of twelve different treatment 
schedules, embracing wide variations in the frequency 
and duration of treatment. Mapharsen (3-anuno-4- 
hydroxy phcnylarsine oxide) was used throughout. 
The twelve experimental treatment schedules were as 
follows: 

Intravenous drip (5 and 6 hours daily) for 1, 2 and 
4 days. 

Multiple injections each day for 1, 2 and 4 days. 

Single daily injoclions for 1, 4 and 12 days. 

Injections every other day (3 times weekly) for 4 and 
8 weeks. 

Weekly injections for 6 weeks. 

A total of 2,000 animals has been used to date. 
Although the study is not yet completed, the results 
ere sufficiently clear-cut to justify certain generaliza¬ 
tions, presented at this time because of their implica¬ 
tions with respect to the present-day treatment of 
early syphilis. 

A. Thbrapbutio Effioaot 

Within broad limits, the curative dose of Mapharsen 
with any one type of treatment was largely indepen¬ 
dent of the time period over which that treatment was 

s David C. KUiott, George Baehr, Loren W. Shaffer, 
Glenn Usher and 8. Allan Lough, Jour, Am, Med, Asm,, 
117: 1160, 1941. 


given. Indeed, in seven schedules involving rapid 
intravenous injections, in which the total duration of 
treatment varied from 10 seconds to 6 weeks, the 
interval between injections from 2 hours to 1 week, 
and the total number of injections from 1 to 16, the 
minimal curative dose* varied only between 4 and 
8 mg per kg. Although there was some suggestion 
that repeated doses at short intervals were more effec¬ 
tive than cither one large dose, or repeated doses at 
weekly intervals, the data are as yet inconclusive. 

The minimal curative dose of the intravenous drip 
procedure, whether for one day or for four days, 
varied only between 7 to 12 mg per kg. It is of 
interest to note that Mapharsen administered by intra¬ 
venous drip has been consistently less effective than 
Mapharsen administered by repeated injections over 
the same time period. 

B. Toxicity 

Of primary importance is the fact that, on every 
treatment schedule yet tried, the total amount of 
arsenical which could be administered without killing 
the animal increased directly with the total duration 
of treatment. Of secondary importance is the fact 
that, within a fixed time period, somewhat larger 
amounts of arsenical could be administered by increas¬ 
ing the frequency of injections. Thus, on daily injec¬ 
tions for 4 days, the maximal tolerated dose was 30 
mg per kg. This was increased to 40 nig per kg by 
giving 4 injections daily over the same time period, 
and to 48 mg per kg by giving a continuous intra¬ 
venous drip for six hours daily on each of four con¬ 
secutive days. 

This apparent advantage of the short-term intra¬ 
venous drip with respect to toxicity is, however, illu¬ 
sory on two scores. In the first place, Mapharsen 
given by intravenous drip is apparently less effective 
than the same amount of arsenical given by simple 
intravenous injection. More important, since the 
total tolerated dose of arsenical given by simple injec¬ 
tion can apparently bo increased almost without limit 
merely by prolonging the duration of treatment, it is 
possible to administer far larger amounts of arsenical 
with greater safety by injections repeated daily, every 
other day or weekly, over a sufficient period of time. 

C. Margin of Safety (“Chemotherapeutic 
Index") 

Since the total curative dose of Mapharsen in rab¬ 
bits is, within broad limits, approximately constant, 
and since the total tolerated dose on any schedule of 
injections increases directly with the duration of treat¬ 
ment, it necessarily follows that the margin of safety 

* The dose which cures more than 95 per cent, of the 
animals, as shown by negative lymph node transfers 6 
weeks and again at 6 months after treatment. 
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hetw$en the tosHc and therapeutic dose {^^ohemothera* 
peutio index*^) may he increased continuously by 
prolonging the duration of treatment* Conversely, 
on any schedule of injections, the shorter the total 
time period over which the treatment is administered, 
the lower is the margin of safety afforded. 

Thus, (1) on six weekly injections the total toler¬ 
ated dose (60 mg per kg) was 7.5 times the minimal 
curative dose (8 mg per kg), as compared with a 
margin of 1.4 for a single injection. Moreover, the 
margin of safety afforded by 30 weekly injections 
would probably be not far from 30. (2) When the 

injections were given three times weekly for four 
weeks, the chemotherapeutic index was 12: and it is 
estimated that the index on a similar eight-week 
schedule would be about 24. (3) With four consecu¬ 

tive daily injections, the margin of safety was ap¬ 
proximately 6; and it is estimated that 12 daily injec¬ 
tions will provide a margin of approximately 10. (4) 
Multiple daily injections over a four-day period gave 
a safety factor of approximately 10; and an intra¬ 
venous drip for the same period provided a margin 
of safety of only 4. In both cases, a shorter time 
period (1 or 2 days' treatment) gave an even lower 
chemotherapeutic index; while a longer treatment 
period would presumably have resulted in a corre¬ 
spondingly wider margin of safety. 

D. Clinical Implications 

In the absence of evidence to the contrary, we must 
assume that these same considerations apply in hu¬ 
man beings. Indeed, such data as are available from 
the clinic are in accord with the dual thesis that the 
total curative dose of Mapharsen varies only slightly 
with the frequency and total duration of treatment, 
while the total tolerated dose varies directly with the 
time period over which the arsenical is administered. 

The implications with respect to the treatment of 
human syphilis arc clear. On any schedule of injec¬ 
tions, any desired margin of safety can apparently 
be achieved by suitable prolongation of the treatment 
period. Some compromise between the vexatious 18- 
month schedule, as now employed, and the dangerous 
5*day schedule is clearly possible. Current clinic 
practice calls for approximately 40 injections of 00 
mg each of Mapharsen and 40 injections of bismuth 
over an 18-month period. If we omit from consider¬ 
ation the role of bismuth, which is probably of secon¬ 
dary importance as compared with the arsenical, and 
if we take due cognizance of the fact that relatively 
few patients in the average clinic actually complete 
this treatment schedule, the desideratum appears to 
be an intensive treatment schedule as effective as 
20 to 30 weekly injections of 60 mg (1 mg per kg) 
Mapharsen, and providing a comparable margin of 
safety. 


On the basis of our animal results to date, iboee 
requirements would be at least approximated by (a), 
injections of 20 mg Mapharsen (0.3 mg per kg) 
repeated twice daily for 4 to 8 weeks; (b), daily in¬ 
jections of 30 mg Mapharsen (0.5 mg per kg), con¬ 
tinued for 6 to 10 weeks; or (c), injections of 00 mg 
Mapharsen (1 mg per kg) repeated three times weekly 
for 5 to 10 weeks. Probably dozens of schedules could 
be elaborated, both safe and effective, the only choice 
between which would be that of convenience to the 
patient and to the physician. 

For purposes of orientation, a clinical study Las 
been organized in twelve cooperating clinics, in which 
the following three schedules are being used for the 
treatment of early syphilis: (a) Injections 3 times 
weekly for 4 weeks, (b) Injections 3 times weekly 
for 6 weeks, (c) Injections 3 times weekly for 8 
weeks. On the last two schedules, some of the pa¬ 
tients are being given concomitant weekly injections 
of bismuth. The results to date with respect to 
toxicity are encouraging. Further modification may, 
however, prove desirable in the light of continuing 
clinical experience, and particularly, in the light of 
end-results. 

Harrt Eaolh 
Ralph B. Hogan 

STORAGE OF RADIOACTIVE IODINE IN A 
METASTASIS FROM THYROID 
CARCINOMA! 

A PATIENT with metastatic thyroid carcinoma was 
studied from the standpoint of storage of radioactive 
iodine. The carcinoma was of the adenoma nmlignum 
type with widespread bone metastases showing colloid 
follicles, and with no evidence of recurrence of the 
primary growth removed thirty-five years previously 
from the thyroid. 

A tracer dose of radioactive iodine was given by 
mouth, and field plots of its distribution were deter¬ 
mined by means of a Geiger-Miiller counter. The 
Geiger counts indicated that more of the radioactive 
substance had been taken up by a metastasis in the 
right lower femur than by the thyroid gland itself. 
Other metastases, which, as a therapeutic measure, 
had been irradiated previously with deep x-ray, failed 
to take up the radioactive iodine in appreciable 
amount. The material present in the femoral meta¬ 
stasis and in the thyroid gland could not be washed out 
of these tissues by the administration of 54 mgm of 
potassium iodide, which indicates that the radioactive 
iodine was fixed in both these tissues. 

The possibility of the use of radioactive iodine as a 
therapeutic agent was suggested because the meta- 

! From the Departments of Bioehemistry, Medictne, 
Badioloc^ and Surgery, OoU^ of Physicians and Sur¬ 
geons, Colombia Umversity. This investigation was $ided 
by a grant f^m ihe Josiah Macy, Jr. Fonndatiom 
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stasis in the femur had dxed such a large proportion 
of the materiaL Accordingly a therapeutic dose of 
10 millicuries of radioactive iodine^ mainly of the 12.6 
hour period, was given. The femoral metastasis took 
up about 30 per cent, and the thyroid gland about 6 
per cent, of the total amount administered. Radio* 
autographs of the femoral metastasis were made by 
placing a 61m on the patient’s thigh and allowing the 
radiation from the radioactive iodine to darken the 
film. The position of this metastasis as shown by the 
Geiger counter and by the radioautograpbs agreed 
well with the area of bone destruction shown in the 
x-ray plates. 

About three weeks after the therapeutic dose the 
metastasis had lost about 85 per cent, of the radio¬ 
active iodine, while the thyroid still contained about 


the same amount as that originally taken up. A tracer 
dose given a few days after this finding showed 
prompt uptake by the thyroid gland, but no appre¬ 
ciable uptake by the femoral metastasis. This would 
suggest that at least the thyroid-like function of the 
metastasis had been impaired. 

The patient is still under observation and a complete 
report will be made later. 

The radioactive iodine was supplied to us through 
the kindness of Professor E. 0. Lawrence, of the Uni¬ 
versity of Califonuu, and Professor R. II. Evans, of 
the Massachusetts Institute of Technology. 

Albert S, Keston 
Robert P. Ball 
V. Kneeland Frantz 
Walter W. Palmer 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SENSITIVE CHECK VALVE 

Before carrying out electrophoresis or diifusion 
experiments by methods involving the study of a boun¬ 
dary between solvent and solution, it is necessary to 
bring a small volume of the colloidal solution under 
consideration into ionic equilibrium with the solvent, 
usually a dilute buffered salt solution. Although this 
can be accoinpUsbed by simple stationary dialysis if 
sufficient time is allowed, it was thought likely that 
the equilibrium could be attained much more rapidly 
if some such device as the rocking dialyzer of Kunitz 
and Simms^ were used. All that was required was 
some means of causing the buffer solution to circulate 
constantly past the dialyzing membrane. As was first 
pointed out to the author by Dr. D. A. Macinnes, the 
necessary energy for such circulation can be derived 
from the rocking motion of the dialyzer. A well-built 
rocker with a reliable source of power,® a small reser¬ 
voir attached to one end of the table of the rocker, a 
larger reservoir to hold the bulk of the liquid, some 
rubber tubing and two check valves to render flow 
unidirectional constitute all the essential features of 
the eet-up used in our laboratory to obtain the desired 
I circulation. A diagrammatic representation of the 
aesembly is shown in Fig. 1. In order to make the 
apparatus work, the level of the liquid in the larger 
reservoir must be intermediate between the upper and 
lower positions of the smaller reservoir and the check 
valves must be sufficiently sensitive to be opened and 
elosed by small pressure gradients. A very simple and 
highly sensitive check valve suitable for such purposes 

1 M« Kunitz and H. S. Simms, Jour. Oon, PhysioL, 11: 

m, 1028. 

»A 1/80 HP universal motor with a 1:695 reduction 
gear manufactured by Bodine SIcotric Company of Chi* 
cage may be used for thU purpose. 


Liquid Uvsl 

/y'Liquid Uvel in sm4tll 
/y reservoir. 



Fio. 1, Diagrummatic representation of aasembly for 
rocking circulating dialysis. 


was designed and constructed with the aid of Mr. 
William Dutbie, machinist in our laboratory. Be¬ 
cause of the satisfactory service the check valve has 
given, it was thought desirable to publish a description 
of it. 

The valve consists of nothing more than a very thin 
sheet of rubber resting against the opening of a bole 
drilled into a “lucite” rod. A slight pressure tending 
to cause a liquid to flow out of the hole pushes the 
rubber film away, but an equally small pressure in 
the opposite direction causes it to cover the opening 
securely, preventing the flow of liquid in that direc¬ 
tion. As is illustrated in Fig. 2, two modifications 
of the valve were constructed. The simpler of the 
two, No. 1, was cut from a 2-inch section of a }-inch 
“Incite” rod. After drilling a 3/16-inch hole (a) 
through the center of tlie rod from one end to within 
3/16 inch of the opposite end, hereafter designated 
as the head, a i-inch hole (b) was drilled diagonally 
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FiQ. 2, The check valves. 1. Valve No. 1 shown nn- 
assembled. 2. Valve No. 2 shown assembled. 3. Cap for 
valve No. 2. 

from near the edge of the head end so that it con¬ 
nected with (a). The rod was then turned down to 
the shape indicated in the figure, the head retaining 
its J-inch diameter and the small end being reduced 
to about 7/16 inch. The surface (c) was polished 
thoroughly. Two holes (d) were then drilled into the 
head as illustrated and tapped to accommodate No. 
l-’72 screws. A rubber diaphragm (e), about .01 inch 
thick, was cut to fit the surface (c), and holes were 
punched in it to correspond to those at (d) in the 
head. This diaphragm was fastened onto the head of 
the valve with “Incite” block (f), cut from a l-incb 
rod and held in place with two No. 1-72 brass screws 
(g). The holes in the block accommodating the screws 
were countersunk and threaded to take the “lucite” 
plug.s (h). Valve No. 2, which is slightly more com¬ 
plicated than No. 1, is shown assembled. The rubber 
flap is shown resting against the opening of hole (b). 
A slight pressure from within will bend the diaphragm 
away, but a slight pressure in the opposite direction 
will cause the flap to cover the opening securely. 
Valve No. 1 can be used only on the end of a tube 
conducting liquid into some sort of reservoir. Valve 
2, which is identical in principle, was cut from a Ij- 
inch “lucite” rod and was constructed in such a man¬ 
ner that a cup, 3, could be fitted over it, permitting 
it to be introduced at any point in a circulation sys¬ 
tem. A collar (i) was left at the base, and the 
shoulder (j) was threaded. The cap, 3, which screws 
onto the valve, 2, was cut from a similar rod. By pol¬ 
ishing the surface of the collar (k) and the edge of 
the cap (1), it was possible to obtain a perfectly tight 
seal without the use of gaskets, if a little vaseline 
was applied to the tlireada before assembling. 

Because of the elasticity of the rubber flap, the 
valve can be used in any position. Pressure differ¬ 
ences as low as half a centimeter of water have been 
found to be sufficient for its operation. Constructed 
as it is so that only rubber and Incite are exposed, it 
can be used with most aqueous solutions, excepting 
eonoentrated acids and bases, and with those organic 


liquids which attack neither “Incite” nor rubber. 
Suitable materials could probably be found for mak¬ 
ing a similar valve for abnoat any special purpose. 

The advantage of rocking circulating dialysis as 
here described over stationary dialysis for the equili¬ 
bration of electrolyte concentrations was demonstrated 
by dialyzing 15 cc portions of distilled water against 
2 liters of 0,2 M NaCl solution for various times using 
(a) rocking circulating dialysis and (b) stationary 
dialysis. The latter was accomplished by simply sus¬ 
pending the dialyzing bag near the bottom of the salt 
solution and allowing it to stand unagitated. Electro¬ 
lyte concentrations after dialysis were estimated by 
measuring conductivities. As may be seen in Fig. 3, 



Time in hours 


Fio. 3. Compariaou of the rates of equilibration by 
rocking circulating dialyeis and by stationary dialysis. 

practical equilibrium is reached in about 3 hours by 
the rocking method but only in something more than 8 
hours by the stationary method. In equilibrating vis¬ 
cous materials like protein solutions with eleotrolyte 
solutions, the advantages of the rocking method 
proved to be even more pronounced. 

Max a. LAtTFFER 

jDXPAHTMZNT OT ANJMAI. AND PLANT PATHOLOGY, 

The Eockkfellkr Institute for 
Medical Bebearcb, 

Princeton, N. J. 
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REGENERATION, DEVELOPMENT AND GENOTYPE’ 

By Protawr CHARLES B. ALLBH 

ITNTVKaaiTY OT WIBOONSIN 


The potentialities of a many-celled plant or animal 
were derived through the single cell from which the 
development of the organism can be traced. It fol- 
lowB that the genotype of such an organis^.^ is the 
genotype of its originating cell. | 

This statement is wholly true, to be sure, only if\ 
during the oourse of development the original geno¬ 
type has not been modified. BnvirQnmental influences 
ean induce changes in ehromosome number, in chro- 
mpaome constitution or in genes, and hence modiflea- 
tJoQB of the genolype of the affected oells. The com- 
viaible type of such lAtange in plants is a 
^ of the ehromosome number in some or many ^ 

V a paper prsswfeed at the Fiftieth ^ 


cells. Tetraploidy, resulting from a doubling of the 
typical diploid number, is of common occurrence. 
Ordinarily the “spontaneous” appearance of tetra- 
ploid cells must be assumed to result from on un- 
reeoc^iEed stimulus. But in some species, including 
melons and a number of Chenopodiaceae, tetra* 
^oidy and octoploidy are regularly characteristic of 
certain regions. Here the change seems pretty clearly 
not to result from external stimuli. It is in a real 
sense itself an expression of the plant^a genotype. 

The extent to which a doubling of the chromosome 
member constitutes a genotypic modifleation can for 
the present be tested only by the examination of 
d^d^iberat^ induced polyploids. From these it ap* 
{^ts fJtet d^ characters of a tetra- 
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ploid offspring are essentially quantitative—changes^ upon differences in a variety of enviruamental eon- 

nsiudly iaoisaaesf in aLie of gesuUant olM i ing ia ge wo iyp i g fwww ib tKties 

in sise of organs and of the plant as a whole. But is thrown when certain stunuli induce the ooourrenoe 
such quantitative modifications sometimes lead to of growths elasaed as nodules, intumescenoea or galls, 
changes in appearance which are easily interpretable The remarkable form and structure of some insect 
as qualitative. For example, cells of Oenothera gigas) galls especially manifest potentialities inherent in the 
are proportionally more greatly increased in length plant but not expressed under usual conditions, 
than in breadth as compared with those of the parent Evidently the genotype of any cell which con give 
0. Lamarckiana, In consequence, the forma of rise to a plant includes a wide range of developmental 
organa, including leaves, are modified; the leaves are possibilities; the plant's so-called normal ebaraeter 
more crinkly than those of the parent form. Straub expresses only a small fraction of its inherent oapaci- 
finds that similar quantitative modifications due to ties; and, apart from mutation, any deviation from 
polyploidy lead in Antirrhinum, Torenia and Im- this character is in no real sense abnormal; it is at 
patiens to conspicuous changes in shape and orienta- most unusual. 

tion of floral parts and in the distribution of floral A distinct problem is that of the genotype of each 
pigments; and in Lupinus to a marked pubescence; of the tissue (“somatic”) cells which constitute a 
of leaves and stems. j plant—all derived through division from the originat- 

In what follows, all effects of mutation, even though ing celli* The Weismnnnian conception that qualita- 
of limited extent, are to be excluded; solely to be f tive nuclear divisions during ontogeny result in a 
considered is development based upon the original ; progressive simplification of the nuclear content of 
genotypic capital. ; somatic cells has of course long been untenable. 

While it is rare that two individuals possess pre-,- Despite the regular occurrence of chromatin-diminu- 
cisely similar genotypes, strains do exist whose mem- j tion at certain stages in certain animals, and despite 
bers are geneticaUy so similar that for practical pur- f iwssible mitotic disturbances in any organism by ex¬ 
poses they may be considered together. The genotype | ternal influences, an outstanding fact in both plant 
of such a strain—a.^., a clone—is naturally thought and animal ontogeny is the regular transmission to 
of first as expressed by the “normal” character of its each cell of a chromosomal complement exactly like 
members—the complex of qualities displayed under? that which characterized the originating cell. If the 
usual conditions. But these qualities are consequences i genotype of any cell of a later generation is leas com- 

of the interaction between genotype and environment; prehensive than that of the originating cell, the 

and the character of another member of the strain explanation is not to be found in a modified nuclear 
subjected to another set of conditions may be very constitution. 

different. The “normal” character of an organism, The genotype of any of the cells of varied structure 
then, is but a partial expression of the range of pos- which constitute a plant is conceivably to be deter- 

sibilities represented by its genotype. How partial mined, as is that of the originating cell, by an exanii- 

that expression may be, only extended experiment can nation of the variety of cells, tissues and organs 
determine. In order to know the full extent of a which, under most varied conditions, cun arise from 
plant's genotype, that plant, or individuals genetically the cell in question. But since any such determination 
like it, must be exposed to every possible non-lcthal depends upon the cell's ability to divide, it is necessary 
combination of conditions. While the complete test first to consider how wide-spread among plant cells 
remains only theoretically desirable, much of the in- this ability may be. 

formation suggested by it is available from two In filamentous algae and fungi, any cell, at least 
sources. while young, can divide. Essentially the same is true 

First, with respect to the expression of particular in the gam/>tophytes of the simpler hepatics, such as 
genes or gene-combinations, genetic experiment shows Bph^^.ocarpos or Ricoardia. In more massive plants 
that conspicuous phenotypic differences occur under \ with differentiated tissues, the condition is lass simple, 
diverse conditions. * Here each cell begins its life as an element of a 

Second, knowledge of genotypic possibilities is sujir-'^t meristem. While the meristems of a plant—distinct 

plied by physiological experiment. In such work, it regions of root or stem apex, the cambium, and so on— 

is true, care has not usually been taken to insure tlxat differ somewhat one from another, all are cksraoter- 

the members of a species subjected to Varied condi- ised by the possibility of repeated cell division, 

tions are thoroughly comparable genetically. Heoee Some meristems, like those of stem and root apices, 
the conclusions are to be accepted with qualifications. persist throughout the life of the organs of which 
But, making all possible allowances, the general they are a part. Other distinct and more or lees 
nature of the results demonstrates that differences differentiated regions sooner or later display n Jperi- 
.ilL.4diLjllm..caxu9|ucuouB ..atematic character^ Among . 

, A' 
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find phloexQ may in time function aa pheliogen; 
and the peric^de of stem or root in which primordia 
of adventive roots comtikonly arise. Many other 
regions may become meristematic under the influence 
of appropriate stimuli. 

While all cells originate as elements of a group 
which is marked by the capacity of its cells to divide, 
it is conceivable that in such a group cells might be 
formed which, destined to become differentiated, can 
not themselves divide. However, so many cells in so 
many regions do divide under ordinary or special con 
ditions, as for instance in consequence of wounding, 
that it can hardly be doubted that every plant cell 
at the beginning of its existence and for some time 
thereafter is able to divide. 

Obviously this power may be lost with the onset of 
senility. Structural difficulties, such as the develop¬ 
ment of thick walls, may hinder or inhibil^ division. 
Cells whose walla have been markedly thickened ordi- 
narily do not divide in resfmnse to a stimulus such as 
that of a wound. Not a few instances are reported, 
however, in which such cells, becoming dedifferen¬ 
tiated through the loss of their secondary wall layers 
and through other changes, proceed to divide. They 
return to a meristematic condition. Hence it seems 
that the power of division, inherent in each cell, may 
long persist. 

Granting this generally present capability, what is 
the range of the structures whose development can 
result from the division of a given cell? In such 
plants as the filamentous algae and fungi and some 
of the simpler hepaties, whose cells remain substan¬ 
tially undifferentiated, it seems to be true that from 
any cell a complete new plant may arise. 

The possibilities are less obvious in more massive 
individuals, such as gametophytes of mosses and 
sporophytes of vascular plants. In these, it has been 
seen that every cell, however highly differentiated it , 
is destined to become, begins its existence in the meri- 
stematic condition. In mosses particularly, very many t 
of the cells of the gametophyte evidently remain 
throughout their active life capable of developing 
into new plants. The capacity is manifested by the | 
production in many species, on the most diverse parts 
of the plant, of vegetative reproductive structures. 
Since some of the structures classed with gemmae are 
of the nature of absdssed leaves, branches or branch 
tips, this type of reprodootion overlaps with the like¬ 
wise wide-spread occurrence of proliferation from 
various organs. Such proliferation in moat cases 
begins with the outgrowth of a cell into a protonema 
stage preliminary to tiie produotiem of leafy 
shoots. Sometimes the first outgrowth is a rhisoid; 
but since rhiaoids and protonemata intergrade and 
either type of filament readily gives rise to th^ 
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other, the distinction is not for present purposes im¬ 
portant. 

In some mosses, proliferation from parts not specif¬ 
ically set apart as reproductive structures occurs 
without apparent external stimulation; the stem bears 
a dense felt of rhiaoLds capable of developing proto¬ 
nemata and these in turn of producing leafy shoots. 
But more generally rhizoids or protonemata are put 
forth in response to stimuli such as those of wounds; 
sometimes in response to drying or to the aging or 
death of neighboring parts. Under these conditions, 
protonemata grow from leaves, from fragments of 
stem, branches or leaves, even from isolated sex organs 
or paraphyscs. 

As Correns has pointed out, proliferation occurs 
not from all the cells of a particular organ. Often 
the new development begins only in certain initials, 
which may be recognizable in advance. In the case 
of an organ of some thickness, as a stem, these initials 
are superficial. In a few species, proliferation occurs 
from an interior region exposed by cutting, but here 
also only from the thin-walled cells of certain tissues. 
Remembering, too, that in some mosses, notably spe¬ 
cies of Sphagnum, proliferation has not been induced 
by any means tried, it is clear that the broad state¬ 
ment sometimes made that any cell of a moss garaeto- 
phyte is capable of this type of regeneration is not 
proved. On the other hand, the proliferation of par¬ 
ticular cells often seems to be prevented by mechanical 
hindrances such as thickened walls. While, therefore, 
it is not shown that every cell can give rise to a new 
plant, neither is the absence of such a posaibility dem¬ 
onstrated. Doubtless further experiment will show 
this potentiality possessed by at least a wider range 
of cells. 

In pteridophytes and seed plants, functional differ¬ 
ences become more evident between types of meri- 
stems, as shown by the nature of the tissues to which, 
in usual course, they give rise. Apical meristems com¬ 
monly consist of fairly distinct regions, each regu¬ 
larly giving rise to particular primary tissues or tissue 
complexes. True cambium produces secondary xylem 
and phloem; phellogen produces cork and phelloderm. 

Often, on the other hand, whole new organs with 
all their component tissues develop, without apparent 
external stimulation, from a single meriatematio 
region. When, for instance, lateral roots develop 
from the pericycle, the genotype of the pericyclic 
oeUs included all the tissue potentialities of a root. 
If, as in the horseradish, a lateral root or a cutting 
therefrom gives rise to a bud and ultimately to a new 
plant, the genotype of the originating pericyclic ceils 
in the primary root included all the potentialities of 
the race. 

Buds borne on a stem which upon separation give 
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tm to new plants are familiar. These buds, however, 
have arisen ordinarily from the apical meristem, and 
l^eir formation as a rule involves each of the meri- 
stematie regions of the stem tip. In a different cate¬ 
gory belong ndventive buds occurring commonly on 
stems, sometimes on roots as in the horseradish just 
cited, and resulting from a renewed meristematio 
activity of epidermal and cortical cells. New plants 
may develop, too, from buds formed on leaves. Hago- 
mann lists 46 species belonging to 11 families whose 
leaves, still attached to the parent plant and unin¬ 
jured, bear buds. 

These are developments in the course of the regular 
life cycle. New organs may be produced also in con¬ 
sequence of many special causes. The causal factor 
is commonly a stimulus applied from without; some¬ 
times it is the aging and death of neighboring cells 
or tissues, or the abscission of a leaf, bud or branch. 
An effective external stimulus is most frequently a 
wound or a development, hormonal or other, conse¬ 
quent upon wounding. The resultant proliferation 
may involve cells adjacent to, or at some distance 
from, the wound. 

In an excised or otherwise wounded leaf, cells of 
all tissues beneath the wound, except, apparently, the 
thick-walled cells of the vascular bundles, may be 
stimulated to divide. In dicotyledons, a distinct 
phellogen often develops, Meristcmatic activity, con¬ 
tinuing beneath the phellogen, produces a thickened 
callus. Differentiation of vascular and other tissues 
sometimes occurs within the callus. Adventive buds 
and roots may arise, as in Crassula muliicava, from 
the epidermis near the wound. More frequently, buds 
come from superficial cell layers, roots from deeper- 
lying tissues. On excised scale leaves of Lilium, leaf 
and stem primordia arise from a secondary meiistem 
produced by the division of subepidermal cells; root 
primordia from interior cells adjacent to a vascular 
bundle. 

Wounded surfaces of stems, roots and immature 
fruits characteristically form calluses as do those of 
leaves. Stems commonly, roots much less frequently, 
produce new shoots from calluses. Roots may develop 
from internal tissues of the wounded organ; if this 
does not occur, they are formed sooner or later by 
the new shoot. On stem cuttings the new adventive 
buds and roots sometimes appear at a distance from 
the wound; or buds may appear in one region, roots 
in another. The particular tissues of the wounded 
organ whose cells are stimulated to divide vary 
greatly from species to species. 

Similar in their causal relations to the prolifera¬ 
tions just mentioned, but different in their develop¬ 
ment, are intumescences and galls. In certain inter- 
apeoifle Grepis and Niootiana hybrids, tumorous 
growths occur spontaneously—pediapa in conse- 


qnenoe of an interaction between pTotoplaamio suV 
Stanoes derived from the respective parents. The 
more frequent forms of overgrowth result from the 
bites and egg-deposition of insects, from infection 
by bacteria or fungi or from chemical stimulation. 
The varied tissue types that appei^ in these growths, 
as well as the frequent production from them of • 
adventive roots and, especially in those forming 
witches' brooms, of adventive shoots, indicate some¬ 
thing of the range not only, as previously suggested, 
of the genotype of the cell which gave rise to the 
plant, but also of the genotypes of those tissue cells 
which produced the overgrowth. 

Stimulated growth occurs also from apical meri- 
stems. Particularly suggestive are the results of the 
culture of excised roots or root tips of various dicoty¬ 
ledons. In the tomato, growth of the root and differ¬ 
entiation t>f primary tissues may continue indefinitely. 
Abundant branch roots are formed. But no inter¬ 
fascicular or cork cambium, and consequently no 
secondary tissues, are produced. No shoots appear. 

It is true that roots of the same species, while attached 
to the parent plant, form cambia and secondary tis¬ 
sues—that is, their apical meristems ultimately give 
rise to all the elements of a root system. But in 
these, as in the majority of species studied, it has not 
been possible to demonstrate that from a root meri- 
stem can come all the structures of a complete plant. 
That the limitation here suggested is not universal, 
however, is shown by the fact that the development 
of shoots from root cuttings is regular practice in 
the propagation of a fair number of plants. 

A comparable condition holds as to the cells of 
leaves. Hagemann has summarized the behavior of 
isolated leaves of 1,204 species of gymnoeperms, 
dicotyledons and monocotyledons. Those of 289 spe¬ 
cies regenerated both shoots and roots; those of 25 
produced only shoots, which, however, in most in¬ 
stances themselves formed roots; leaves of 501 species 
' produced only roots; and those of 389 formed no new 
etructures whatever. Of 21 gymnosperms, the leaves 
of 6 produced roots only; the others gave only nega¬ 
tive results. 

From the available evidence, it is dear that, as has 
long been held, a large proportion of plant cells 
manifest, through the products of their division, the 
possession of a genotyx>e equivalent to that of the 
race- But it is far from being demonstrated that all 
eeUd of all plants are in this sense totipotent. The 
opposite conception is suggested by the fact that, so 
,far as experiment has shown, the ceUs of some tissues 
ioan give rise only to certain plant paHs. Conspicu- 
!on^, in the majority of angiosperms tested, leav^, 
roots and root meristems iBeem unable to regenrirate ; 
^plete plants. Donbtiess the power of proljifera^ v 
improved tnethods be to ^ 



But for &e present it must be admitted that 
the ootopreheneiveneBfl of genotype seems to very as 
between the cdls of different tissaes^ of different 
orgoBBj and even more as between cells of correspond¬ 
ing tissues in different species. 

This conclusion, if it becomes a conclusion, eon- 
tradiots the expectation derived from the general uni¬ 
formity of nuclear structure throughout the life of a 
plant. There would seem to remain as the only pos¬ 
sible explanation of the apparent facta the occur¬ 
rence of genetically effective cytoplasmic difference's 
between the cells of differ^t tissues or organs. Much 
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evidence indicates that related species may differ sig¬ 
nificantly in cytoplasmic constitution, and that this 
constitution favors or inhibits the expression of par¬ 
ticular genic potentialities. The cytoplasm of a ceU, 
then, in some measure helps to determine its genotype. 
The possibility is suggested that in the course of 
ontogeny cytoplasmic differences may appear, one 
consequence being that, while the ability to divide 
persists, the genotypic capacity of the cells of par¬ 
ticular regions is limited. In the absence of more 
positive evidence, this possibility 3:*enmins for the 
present nothing more. 
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THE UNIVERSITY AND THE PRESENT CRISIS^ 

By Professor ANTON J. CARLSON 

TTNIVERSITY Oy CHICAGO 


You have assigned me a sobering subject. The 
present crisis is war, all-out war. 1 am talking to 
mature colleagues, men and women trained in weigh¬ 
ing evidence. 1 have worked in the college and in the 
university for nearly fifty years. My service in the 
Army in war (A.E.F.) fortunately covers a much 
shorter period {1917-<19). But after the Armistice 
in November, 1918, I saw more of the backwash of 
war in all the war-devastnted countries of Europe 
than perhaps any other member of the A.E.F. So I 
should know something of both the university and 
war. 

To me, education and war seem to be incompatibles. 
Education aims at approximate truths and under¬ 
standing; it tries to develop free, inquiring, fair and 
just minds. Education is constructive; It tries to 
make two blades of grass grow where only one blade 
grew yesterday. The student worthy of that name 
asks “what,” “why” and “show me the evidence.” 
The soldier obeys. Obedience to laws and the com¬ 
mand of others are important, but not the most im¬ 
portant lessons for citizens in civil life. Individual 
responsibility, understanding and performance arc 
of more profound and abiding significance for a 
healthy human society. War is destructive: “The 
scorched earth,” destructive of human life and health; 
destructive of the fruits of human toil; destructive 
of the finest, tbe fairest and the most frail flowers of 
human social evolution: the search for understanding 
and the attainment and application of justice. War 
and hate are Siamese twins. Hate and fear do not 
areate understanding^ light and happiness. 

The hysteria, the fear, the false propaganda, the 
hopes and the necessities of an all^nt war, in the 
very nature of things^ invade the university, the ool- 

" t PresQUted atthe Tegional coufereuee of the American 
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lege campus. Yes, even the “little red schoolhouse” 
and the more pretentious high school. These forces 
and necessities affect boards of trustees, budgets, 
teachers, investigators and students, just as they 
affect every man and woman on the street, on the 
farm and in the factory. If this summary is even 
approximately correct, how are we of the colleges and 
the universities to meet these terrible issues T 
In the first place, we, of all people, should endeavor 
to keep both feet on the ground, ro-examine the moor¬ 
ings of education for democracy and men relatively 
free, and not do anything obviously wrong and fool¬ 
ish, such as: (1) Giving the bachelor degree at the 
end of two years in college. For such a* measure can 
not remedy faults and failures in our system of edu¬ 
cation. We can not do that either by giving or 
withholding any degree at any stage of education. 
Such a proposal causes plenty of confusion, at least 
for a time, and evades the main issue: The fault's 
not 80 much in our educational system as in us, the 
teachers and the students. Are all of us real teachers, 
do all of us really teach, by precept and by examplet 
And do our students really study, or do they play 
and loiter on the wayt To be sure, the bachelor 
degree has not the same significance of achievement 
in ail students even in the same college or university. 
And I admit that an exceptional student may achieve 
a mastery and a training in two college years that a 
few other students fail to attain in four years in 
ooilego. Bnt I do not think that this applies to the 
mine run of the American youth. If state laws per¬ 
mitted, some stupid medical school faculty might give 
the M.D. degree to the student after a sojourn of two 
y^ars in the medical school classes, as was done in our 
country quite generally fifty or a hundred years ago. 
But such a measure now would not be a step in ad¬ 
vance of medical education. 



870 

{2) We should not pretend that '^general educa- 
tion’* oan be completed or is ^^completed’’ at the end 
of two years in college, on any plan; or that some¬ 
thing significant, either for education or war, is 
achieved by the student or the college by giving any 
kind of label or degree to the student on this im¬ 
possible achievement. We can, by various educational 
plans, subject students to a broader educational ex¬ 
posure during the high school, the freshman and 
sophomore years. Examinations will disclose the per¬ 
centage of ^'takes’' mainly in the matter of temporary 
memorising. What will carry over in the line of 
understanding, motivation and achievement in the life 
of these students, no college faculty can guarantee. 
If 1 have any grasp of the meaning of “general edu¬ 
cation,’’ that starts in infancy and continues through¬ 
out life, at least in the case of those men and women 
who are and who continue to bo intellectually alert 
and intellectually omnivorous. 

(3) War, and especially an all-out war, spells in¬ 
creased regimentation and autocratic dictation in 
many fields for the duration. There is not lacking 
signs that misplaced and myopic chairmen of college 
departments, deans, college and university presidents, 
as well os boards of trustees are being infected by 
this virulent virus of dictation, to the jeopardy and 
detriment of the essential individual freedom and 
responsibility, both of the members of the faculties 
and the students. We do not have to, we should not 
eopy the dictators of other lands, in the field of edu¬ 
cation and fundamental research. If we do, we 
thereby administer a setback to college and university 
education in our country. 

(4) The period of universal war hysteria and fear 
may be a time for re-exaraination of our educational 
moorings. But it is not the best period to inaugurate 
basic educational reconstruction. That work calls for 
mental calm. There is little or no evidence that 
human nature has undergone much change in the last 
hundred thousand years. Man in every land will be 
much the same at the end of this war. This seems to 
be the story of man. The Alexanders, the Caesars, 
the Genghis Khans, the Napoleons of the past killed 
and maimed people and destroyed the fruits of human 
toil. But they did not change man. I think the same 
will be true of this war. This war will make man 
poorer. It might be worth it, did it make him wiser. 
The processes of education found relatively effective 
yesterday will do the same work with similar youths 
to-morrow, if we aim at understanding and freedom, 
and not perpetual regimentation, violence and war. 

The foregoing may be designated negative obliga- 
iiosiB on the university during the present crisis, some¬ 
thing we should not do. There are equally important 
positive obligationg on the university in this crisis, 
things that we oan and must do. Among these are: 
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(1) A tightening of our intellectual belt, o greati^ 
attention to duty, both as teachers and students. This 
may mean more hours. It certainly means the old 
hours better spent. I have long sensed that we could 
dtspense with the doll and the nursing bottle and 
advantageously add more iron to our intellectual loaf 
on many sectors of our educational front. This we 
can do now, instead of wasting our attention and 
time on curricula and degrees. That reminds me of 
I^essing’s fable of the Raven and the Eagle: “The 
Raven saw that the Eagle sat upon her eggs for thirty 
days, and that from her offspring sprang the king of 
birds. I also, said the Raven, will sit upon my eggs 
thirty days, and my children shall rule the foatheiod 
Idngdom. So the Raven sat upon her eggs for thirty 
days, but she brought forth only ravens.” As applied 
to higher education, the obvious reply to Lessing’s 
tale is this: we don’t sit on any and all eggs. Deans 
and Committees on Admission select the eggs. Yes, 
yes, bat look at some of the failures that are hatched 
after the four years of “sitting”—chicks that chirp, 
but won’t scratch! If a student does not get exposed 
to “culture” and “general education” in every course 
iu the college or imiversity, that student is still in 
the cradle or the teacher should resign. 

(2) Most universities and some colleges have labo¬ 
ratories, libraries and teachers needed for the training 
of men in the special services of our anned forces. 
These services and facilities should be, and I think 
are, at the full disposal of our government for the 
duration. In some cases, this may result in some 
inconvenience to regular undergraduate, as well as 
graduate students, as well as more work on the part 
of members of the faculty. But what of itt If spe¬ 
cial courses, if summer courses bring in additional 
fluids to the university, it seems obvious that such 
funds should go to those who do the extra labor. If 
no extra funds materialise, we should still do this 
work, to the best of our ability. 

(3) Most universities and many colleges have scien¬ 
tific men and specialists in other fields who are in 
position to aid onr government in the solution of the 
numerous scientific and other problems forced on us 
by this war. This important war service should be, 
and I think is, being rendered by our universities. 

(4) It would seem obvious tiiat our colleges and 
universities, oven during the present crisis, must con¬ 
tinue to train the usual, if not an increased, quota 
of physicians, chemists and engineers each year. If 
this is to be done these institutions must receive the 
u^ual inflow of superior students for su^ training. 
14 the case of medical students at least, this means 

and women with excellent personal character, in 
addition to sound bodies and superior mental staff* 
qualities are equally vahmUe and uMptahle to 
our armed forces. But while the part qf oar armed 
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form trained to kill Oermans and Japanese is the 
apear-head of our war effort, medical and other tech¬ 
nical services are equally essential in this organised 
effort. And adequate replacements of this personnel 
must be provided for. I think this is a special respon¬ 
sibility on the university in this crisis. In the case of 
students in or accepted by the medical schools, this is 
already provided for by giving such students tentative 
oommissiona in the Medical Corps of the Army or the 
Navy. But the able and bona-hde premedical student 
during bis first two years in college may stiU bo 
drafted. So, after a year or two, the medical schools 
may not have enough first-class medical students to 
train. That would be a catastrophe, and we must see 
to it that it will not come about. 

(5) Many voices have been heard in our land over 
many years to the effect that the essential training in 
the high school as well as in the college can and 
should be done in less than the present eight years. 
Maybe so. It certainly can be done better, that is, 
more thoroughly, if we continue to use these eight 
years. I do not think we have as yet sufficient biologi¬ 
cal and medical information to enable us to say what 
amount of mental vacation is the minimum for the 
health of our high-school and college youth. And let 
us not forget that education, like the biological proc¬ 
esses of growth, is partly a factor of time. And like 
growth, the educational time factor varies with the 
individual. In any event let us not set the limit for 
formal education under the stresses and hysteria of 
war, and lot us be certain that the all-around speed-up, 
the longer and the more intellectually strenuous stu¬ 
dent college year does not eventuate in two degrees 
instead of one, the B.A. and the T.B. (tuberculosis). 

(6) President Conant, of Harvard University, 
thinks that university students should and must decide 
for themselves the matter of joining our armed forces 
before age puts them on the call and selection for 
those services. With that I agree. This seems equally 
sound when applied to members of college and uni¬ 
versity faculties, irrespective of age. If there is a 
task with the armed forces that you can do better than 
any other man available, your duty seems clear, at 
least to me. But 1 also think that your skill and 
effort toward education of to-morrow's citizens are 
as important for our way of life and approximate 
justice in the world at large as gunning a German 
soldier or bayoneting a Japanese sailor. 

(7) I have, and I do differ on many points in edu¬ 
cation with my brilliant president, Mr. Hutchins, but 
I see eye to eye with him on this: “What the world 
needs, what t^ country must have, is free minds— 
minds informed by principles derived through human 
e:;q^enoe through the ages, minds that are open no 
matto what waves of change beat upon them.” The 


duty and the responsibility of aiding in the maturing 
of such minds rest in no small part on the university} 
in times of peace and in times of war. This is no 
mean service, if we give our all. For war creates 
special follies and dangers for the years that follow 
war. One of these is the hope that Utopia can be 
created by hate and violence, that war can establish 
“freedom from want and freedom from fear” for all 
men. This delusion, however useful in war, will 
endanger the peace, for which we are supposed to 
fight. We of the faculties could aid the next genera¬ 
tion by example, by ourselves winnowing the war time 
propaganda chaff from the wheat of cold realism* 
We might also, for the better day, when the dawn 
of peace shall once again brighten our land, re¬ 
examine one recent trend, one segment of recent 
socio-economic philosophy, to wit: Our youths mast 
be shielded from real work, from all individual social 
and economic responsibilities till they are 18 to 21 
years of age; and, at the other end of the life span, 
people past 50 or 60 years of age should be cut off 
from work and responsibility, and supported in idle¬ 
ness on public pensions. Is this the best we can do 
for to-morrow? I think that this philosophy is 
unbiological, anent both ends of the life span; and 
instead of being kind and wise, 1 think that it is both 
cruel and stupid. This is just one of the many diffi¬ 
cult problems before us, calling for the degree C.T.C. 
—clear thinking and courage. How many of us live 
up to that degree even during the 40-hour week? 

I have presented some duties and some dont's for 
us, that is, the university in the present crisis. Bot^ 
have been put more clearly by others. I quote from 
an outstanding member of our association, Professor 
Zechariah Chaffee, Jr., of Harvard University: 

Most of all, we need an immense amount of thinking 
and talking about the kind of world we want after the 
war. Victory is not enough unless it brings a just and 
enduring peace. American civilization can not stand an 
endless outpouring of billions for defense during a 
patched-up peace. The problem is enormously difficult* 
In 1019 we tried to put together the pieces and failed. 
Now there are very few pieces to put together. There 
will have to be a big, fresh start, and its success will 
depend on the continued support of the American peoplS 
for a good many years after the Aghting is over. Any 
plan framed by a few leaders, however wisely, will faU 
unless it responds to widespread thoughts and desires ot 
us ordinary men and women. Whatever plan is proposed 
will involve drawbacks, and citizens must first have be¬ 
come ready to accept those drawbacks as preferable to 
the horrors of a third World War. That moons they must 
be made thoroughly aware through long discussion in 
speech and print of the nature of the plan. The eeeA 
Wilson sowed was perhaps better than we knew in thS' 
Short time it was before us. At aU events, it wm 



"WIft soil and was blown awa^'. If the new seed of 1943 
or 1944 or 1945 is to take flim root^ the soil muat drst 
be ploughed long and deeply back and forth by the impact 
of. ideas, until it is prepared for fertile growth. . . . Last 
time we forgot all this. We became so afraid of those 
who advocated a peace without victory that we put some 
of them in jail and scared the rest into silence and so 
we got a victory without peace. This time we must be 
wiser and not forget. Let us not in our anxiety to pro¬ 
tect ourselves from foreign tyrants imitate some of their 
worst acta, and sacrifice in the process of national defense 
the very liberties which we are defending. 

And this, from a university administrator, Presi¬ 
dent Hutchins: 


IntoUeetual «ctiiTltle4 of the tmWertfty ere the 
symbol of everything we have to defend. The best eer- 
viee we can render in the defense of our country Is to 
see to it that those activities are maintained in full force 
and vigor. . . . Our basic function remains the same. 
Another has been superimposed upon it which will make 
it hard, perhaps very hard, peiliaps impossible to carry 
on our basic function. . . . That basic fnnotion, intel¬ 
lectual leadership, is more difficult than ever—^noro vital 
than ever. ... To formulate, to clarify, to vitalise the 
ideals which should animate mankind, this ... is the 
incredibly heavy burden whidi rests, even in total war, 
upon the universities. If they can not carry it, nobody 
else can. If it con not be carried, civilisation can not be 
saved. 


THE UNIVERSITY AND THE WAR’ 

By Dr. ARTHUR CUTTS WILLARD 

FOEBlDaNT OF THB UKIVEKSITT OF UiLlNOlS 


What of tlie university in a world at war, and the 
place of the univereity in that war? As a group, the 
land-grant collcges—of which the University of Illi- 
noifl is one—are already in the war. They have fur¬ 
nished a total of 75,000 reserve officers for service 
in the armed forces of the United States. Prior to 
Pearl Harbor, over 50 per cent, of our Army officers 
had come from the Reserve Officers Training Corps, 
which is still producing more than 10,000 officers a 
year. 

The University of Illinois has always had one of the 
largest Reserve Officers^ Training Corps units in the 
country, and has never questioned its obligation to 
both the federal and the state governments to main¬ 
tain this corps on a strictly compulsory basis. At 
present there arc over 4,200 students enrolled in the 
military classes, 600 of whom are in the advanced 
course and about 300 are in line for commissions in 
June as U. S. Army Officers. 

But what of the other obligations of the university 
in the emergency f Certainly no other educational in¬ 
stitution in the State of Illinois is faced with a greater 
responsibility to serve in every possible way to help 
win this war. It should bo obvious that our most 
effective resources are to bo found in the fields of 
teaching and research. In those areas we have had 
experience and success. We have a large and compe¬ 
tent staff, an extensive and well-equipped plant; all 
of which are now at the disposal of the government 
for whatever war-time service is most appropriate. 

"Education as usual" is, in many situationB, no 
longer possible, and a state university should be one 
of the first institutions to accept this fact, and adjust 

^ Excerpts from an address given in Chicago on Pebm- 
mtf 26, at the Washington Award dinner of the Western 
of Engineers. 


its program accordingly. In my opinion, it is the first 
concern of the University of Illinois to help win the 
war. Everything else is secondary, even the much- 
talked-of long-time educational program so essential 
for making a durable peace. 

Our programs of teaching and research have al¬ 
ready been readjusted to produce more graduates in 
all fields in less time* Our Colleges of Medicine, 
Dentistry, and Pharmacy in Chicago have adopted a 
four-quarter system, and the colleges and schools in 
Urbona-Champaign have provided for an intensive 
summer quarter of 12 weeks in which a student can 
acquire full semester credit. 

Kor is this the only departure from normal, as stu¬ 
dents called under the Selective Service Act may, if in 
good standing, receive course credit for the balance of 
any semester or even get their degrees if called for 
war service during their final semester. 

Many new courses have already been established or 
existing courses have been specially adapted to meet 
the professional demands for various war servioes. 
As typical of the latter, the university is providing 
and teaching complete ourrieula in many of its col¬ 
leges to permit young men from 17 to 19 years of age 
to enlist in the U. 8. Navy under the new (V-1) pro¬ 
gram. This does not resurrect the old Students Army 
Training Corps* It does not put the men in college 
into nniform nor does it require naval drUL 
There can be no question as to the importance of 
physical fitness for all of us in the ahead, 

and the School of Physical Eduoatioa at the univer¬ 
sity is already offering all its facilities fm^ meetiz^ 
this more serious threat to the sturdiness of our man- 
power. ^ ^ , 

Itoference has idr^y b^ made to 



of th« fnoQlty and staff as an iraportaiit f«souree for 
war^tima servioe, both on and away from tho campus. 
To make such service moat effective and readily avail¬ 
able, the board of trustees has made it possible for 
faculty and staff members to retain their positions 
through leaves of absence without pay when called 
into the military and naval service of the United 
States or into service essential to the prosecution of 
the war* The number of persons now on leave in 
these services exceeds 100 for military service and 
about 20 for defense projects, in addition to 42 who 
have resigned. 

The University of Illinois has already made a spe¬ 
cial contribution to the wax program of this country 
through the many notable research activities of its 
scientific staff both past and present. The Engineer¬ 
ing Experiment Station is the oldest in the United 
States and probably the most active, and the Agri¬ 
cultural Experiment Station is one of the nation’s 
oldest and most active. Both independently of, and 
in cooperation with, various departments of the Fed¬ 
eral Qoveruineut, these stations are making important 
researches in many fields closely related to the war 
activity. Of even greater significance in directly aid¬ 
ing the Army and Navy are the research activities of 
the departments of physics and chemistry* 1 also 
must mention the research and war service of the 
professional faculty in medicine, dentistry and phar¬ 
macy, of whom 42 are now on leave or resigned for 
military or naval service. 

The university has two important extension organi¬ 
zations for rendering off-campus war-time service. 
The Extension Service in Agriculture and Home Eco¬ 
nomics has a staff of trained specialists who can pre¬ 
sent and interpret to the people the results of scien¬ 
tific research carried on by the Agricultural Experi¬ 
ment Station, often in cooperation with the U. S. 
J>epartment of Agrieulturc. The Division of Univer¬ 
sity Extension has been most active in making many 
of the resources of the university available to the 
entire State of Illmois* The work of this division in 
the field of help to industry and other activities re¬ 
lated to the war has been in progress for many months 
and is very comprehensive in its scope. 

(A) Most impressive is the Engineering, Science 
and Management Defense Training Program. Under 
this program, training at the college level in engi¬ 
neering, idiemistry, physics and production manage¬ 
ment is provided in those industrial areas of the state 
ore in the battle of production. At this time 
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there are in operation 2B different courses in 23 Illi<- 
nois communities, for a total of 176 classes and an 
enrolment of 4,545 students. 

(B) The Division has provided courses in conver¬ 
sational Spanish for the officers of the Air Corps at 
Chanute Field. 

(C) It is having prepared by the appropriate staff 
members nmterials for courses for young men who, 
lacking the necessary college training for admission 
to the flying cadet schools of the U. S. Army, wish to 
prepare for the mental examination. 

(D) It operates a Speakers’ Bureau, an important 
contrilmtion to the maintenance of civilian morale. 

(E) There has been created a state-wide school and 
eoUege civilian morale service to work in conjunction 
with the Office of Civilian Morale in Washington and 
the U. S. Office of Education. 

(F) The Visual Aids Service of the division has 
acquired and is distributing motion picture films for 
exhibition in the classrooms on subjects that con¬ 
tribute to the understanding of and loyalty to funda¬ 
mental American ideas and ideals. 

(G) The division sponsors a research project in 
adult education that has been engaged in the prepa¬ 
ration of materials and the training of teachers for 
the education of the foreign-bom under the auspices 
of the U. S. Department of Justice. 

(H) It conducts a number of institutes and con¬ 
ferences, several of which recently have been con¬ 
cerned with the problem of defense. 

(I) Men in the armed forces, whose education is 
interrupted by their calls to service, are afforded o^p::^ 
portunity to make some progress toward college 
degrees by the university courses that are taught by 
correspondence. 

(J) In conjunction with the University Library, 
the division has projected a series of reading lists 
on the understanding of America, its aims, the war 
and the peace to follow. 

The university radio station has been using all pro¬ 
grams of a national defense nature that can be inte¬ 
grated with its own comprehensive 12-hour-a-day edu¬ 
cational programs. 

To maintain coordination of the many new war 
activities with the normal activities of the university, 
a Centred War Emergency Committee was set up as 
soon as war was declared. This committee is both a 
deaxing center and a policy recommending body of 
the greatest value to the administration of the uni¬ 
versity. 


SCIES^a 


OBITUARY 

ROBBRT WILLIAM HBSQNSS With inenasiBg weakness and suffering daring the 

ui i]lBe«| of iieraral months, Bobert Hegner year of his life he riiowed the greatest oonrage 
' years, and dteerfnlhesB under the most trying etreumstanees. 
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He refused to give up and kept on with his lectures 
and the direction of the work of his department until 
only a short time before his death. His was an un¬ 
usually active and fruitful career. Early important 
researches on insect embryology and a large series of 
books on zoology made him well known to zoologists, 
and extensive researches on the parasitic protozoa and 
the training of numerous graduate students gave him 
a position of leadership in the field of parasitology. 

Dr. Hegner was bom in Decorah, Iowa, on Febru¬ 
ary 15,1880. Asa boy he was interested in the study 
of birds and was a pioneer in bird photography. He 
received his A.B. from the University of Chicago in 
1903 and started graduate work in that institution. 
Later he changed to the University of Wisconsin, 
where he received the Ph.D. in 1908. For the next 
eight years he was a member of the zoology depart¬ 
ment of the University of Michigan. During this 
period he carried on researches in invertebrate em¬ 
bryology and published his first book, *^The Germ Cell 
Cycle of Animals.” Here, also, he published the first 
edition of his '^College Zoology,” which is still one of 
the leading college texts in the field of biology. The 
fifth edition of this book, which was completed shortly 
before his death, will soon appear. 

In 1918, Dr. Hegner was called to the newly organ¬ 
ized School of Hygiene and PubUc Health of the 
Johns Hopkins University to develop the work in 
medical zoology. Here he found his lifers work in 
research and teaching in the field of the parasitic 
protozoa. From his researches he has x>ublished over 
]50 papers in journals in this country and abroad 
both on the biological and medical aspects of proto¬ 
zoology, including extensive contributions on malaria 
and amebic dysentery. He has been especially suc¬ 
cessful in training research students; forty men and 
women have taken the doctorate under his direction. 
Some of these students have already assumed posi¬ 
tions of leadership in the field. He also found time to 
continue his aeries of text-books in general zoology 
and published important books on parasitology. 

Dr. Hegner was a groat traveler. Besides numer¬ 
ous trips to Europe, on which he combined scientific 
activities and recreation, he traveled widely in trop¬ 
ical America and the Orient. He directed a number 
of expeditions for the study of parasitic protozoa in 
tropical American countries, including Puerto Rico, 
Honduras, Costa Rica, Panama, Guatemala and Co¬ 
lombia. For five months in 1926 he was visiting pro¬ 
fessor at the London School of Tropical Medicine, and 
he spent the year of 1929 organizing a Department of 
Protozoology at the School of Hygiene of the Uni¬ 
versity of the Philippines. During 1938, at the re¬ 
quest of the Government of Mexico, he spent five 
months at the Institute of Public Health in Mexico 
City, condueting research and helping in the organi- 
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zation of the division of parasitology. His wide ex¬ 
perience in the tropics with human protozoan diseases 
influenced greatly his teaching and research. In ad¬ 
dition he was interested in the habits and customs of 
the peoples he visited and brought home with him 
extensive photographic records which were the de¬ 
light of his students and friends. 

Dr. Hegner'a varied activities also included editorial 
work and membership in numerous scientific societies 
in zoology, parasitology and tropical medicine. For 
many years he was the editor of the Century Bio¬ 
logical Series. He was for several years the con¬ 
tributing editor of the Quarterly Review of Biology 
and served on the editorial boards of the Journal of 
Parasitology, Biological Abstracts, the Journal of 
Morphology and the American Journal of Hygiene. 
He was a charter member of the American Academy 
of Tropical Medicine and an honorary member of 
British and Belgian societies. In 1935 he was presi¬ 
dent of the American Society of Zoologists and, in 
1936, of the American Society of Parasitologists. In 
1939 he was given the honorary degree of doctor of 
science by Mount Union College. 

Dr. Hegner had the ability, all too rare in scientists, 
of ];>opu)arizing bis subject. In addition to numerous 
magazine articles for the general public he wrote in 
1935 *^The Parade of the Animal Kingdom,” which 
has been one of the most popular recent books on 
natural history, and, in 1938, ^*Big Fleas Have Little 
Fleas,” in which in a delightfully humorous way be 
opened up for the lay public the wonders of the 
parasitic protozoa. 

Never satisfied with his already important accom¬ 
plishments in research, Dr. Hegner was constantly 
pushing ahead, and during the last years before his 
death developed in the study of bird malaria the most 
important research program of his career. In his 
last paper, published in September, 1941, he reported 
the very successful treatment of bird malaria with a 
new drug which is now being tried on human malaria. 
Few men will be missed more by colleagues and 
friends. He was charming in all his personal rela¬ 
tions, and his keen sense of humor and wide experi¬ 
ence made him the most interesting and stimulating of 
companions. 

W. W. COBT 

SoHooii OP Htoisks and Fubuc Health, 

The Johns Hopkins Univeebity 

W. L. SCOVILLE 

Db. W. L. Soovillb died in Gainesville, Florida, on 
March 10,1942, at the age of seventy-seven. He was 
bom in Bridgeport, Connecticut, where he began his 
pharmaceutical career in a drug store. Later he en¬ 
tered the Massachusetts College of Pbarmaey and re¬ 
ceived the degree of Ph<G. in 1S89* He was pvo{ese(i||^^^ 
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of pfaitrmac^r at the same institution from 1891 to 
1904. From 1904 to 1907 he was an analytical chem> 
ist in Boston. He was then called to head the ana¬ 
lytical department of Parke^ Davis and Company in 
Detroit, in which capacity he served until hia retire¬ 
ment in 1934. 

Dr. Scoville held many important positions in na¬ 
tional pharmaceutical bodies. He was a member of 
the Revision Committee of the U. S. Pharmacopoeia 
from 1900 to 1940. He served as vice-chairman of 
that committee during the period 1920-30. He was n 
member of the Committee of Revision of the National 
Formulary for the third, fourth, fifth and sixth edi¬ 
tions. He served as chairman of the latter for the 
fourth and fifth revisions. His work on these two na¬ 
tional standards for the purity of drugs was out¬ 
standing. 

Dr. Scoville was awarded many honors, including 
the honorary doctor of science degree from the Massa¬ 
chusetts College of Pharmacy in 1927, the honorary 
master of pharmacy degree from the Philadelphia 
College of Pharmacy in 1929, the Ebert Prize in 1923 
and the Remington Medal in 1929. He was an honor¬ 
ary member of the Pennsylvania Pharmaceutical As¬ 
sociation and the Michigan Pharmaceutical Associa¬ 
tion. He was a member of the American Association 
for the Advancement of Science, the American Chem¬ 
ical Society and the American Pharmaceutical Asso¬ 
ciation. He had been a member of the latter for more 


than fifty years. Dr. Scoville was the author of a 
widely pharmaceutical text-book on the '*Art of 
Compounding.’’ The deceased is survived by his wife, 
Mrs. Lillie W. Scoville, two daughters, Mrs. Ralph D. 
Pearson, of Royal Oak, Mich., and Mrs. Thomas G. 
Spriggs, of Detroit, Mich., and four grandchildren. 

P. A. Footis 

UNiVEasiTY or Fuoeida 

RECENT DEATHS 

Db. Abtiiuk Newell Talbot, emeritus professor of 
municipal and sanitary engineering at the University 
of Illinois, died on April 3, at the age of eighty-four 
years. 

Jerome Hinds Ram skill, professor of forestry at 
the University of Montana, died on March 31. He 
was sixty years old. 

Db. Joseph Bolivar Db Lee, emeritus professor of 
obstetrics and gynecology at the University of Chi¬ 
cago, died on April 2, at the age of seventy-two years. 

Francis James Selby, from 1918 to 1932 secretary 
of the National Physical Laboratory, Great Britain, 
died on March 6, at the age of seventy-four years. He 
joined the staff of the laboratory in 1903 and was in 
charge of tide-prediction from 1903 to 1919 and of 
optics from 1903 to 1909. He was secretary of the 
Advisory Committee for Aeronautics from 1909 to 
1919. 


SCIENTIFIC EVENTS 


THE INSTITUTE OF FOOD TECHNOLOGY 

The third annual meeting of the Institute of Food 
Technology will open at the Hotel Nicollet, Minne¬ 
apolis, on June 15. There will be four half-day ses¬ 
sions, two luncheon sessions and one round-table ses¬ 
sion. 

Dr. J. C. Drummond, chief scientific adviser of the 
British Ministry of Food, is one of the speakers at 
the opening session, which is devoted to various as¬ 
pects of food technology, 

Monday afternoon will be given over to papers on 
substitute materials for food processing, on Tuesday 
morning the dehydration of foods will be discussed, 
and packaging and materials will be the subject in the 
afternoon. 

'Industrial Sabotage/^ by C, W. Stein, F.B.I., spe¬ 
cial agent in charge, 8t Paul, Minn., will be discussed 
at the Monday luncheon and "Labor Relations and the 
Food Technologist/^ by N. W. Shefferman, of Sears, 
Boebudc and Company^ Chicago, at the Tuesday 
luneheon session. The subject of the round-table dis- 
cnasion Wednesday morning is "Educational Be- 
of Fnod Technologists.’’ Industrial |fiant 


trips will be arranged for those not attending the 
round-table session. 

The address of the president, L. V. Burton, will be 
delivered at the banquet on Tuesday evening, when 
presentation will be made of the first Nicholas Appert 
Medal Award, sponsored by the Chicago Section of 
the institute. 

The Institute of Pood Technologists was organized 
in Cambridge, Mass., in July, 1939, at the close of the 
Second Conference on Food Technology, held under 
the auspices of the Massachusetts Institute of Tech¬ 
nology. Its officers are: Retiring-President, Dr. S. C. 
Prescott, dean of science, Massachusetts Institute of 
Technology; President, Dr. L. V. Burton, editor of 
Food Industries, New York, N. Y.; Vice-president, 
Dr. E, H. Harvey, director of research, Anheuser- 
Busch, Inc., St. Louis, Mo.; Secretary-Treasurer, Dr* 
G. J. Hucker, N. Y. State Agricultural Experiment 
Station, Geneva, N. Y, 

The institute’s first meeting was held in Chicago 
from June 10 to 19,1949, and its second meeting was 
in Pittsburgh, Pa., from June 15 to 18 of last year. 
Its growing membership consists of more than 1,200 
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ehemists, bacteriologists, process engineers and others 
similarly trained or experienced in the manufacture, 
preservation and handling of food. 

THE ASSOCIATION OF COLLEGE GEOLOGY 
TEACHERS 

On Friday and Saturday, April 24 and 25, Priii- 
cipia College at Elsah, IIL, will be host to visiting 
geologists from some fourteen colleges in the Middle 
West at the fifth annual meeting of the Association of 
College Geology Teachers, Dr. Percival Robertson, 
professor of geology at Principia and vice-president 
of the association, is in charge of the program. 

On Friday, after inspection of the geology de¬ 
partment and facilities of the college, a picnic lunch¬ 
eon will be held along the Mississippi River. The 
afternoon program includes presentation of papers 
and informal discussion on topics relating to the con¬ 
tributions of geologists and geology students to the 
war program, more eifective teaching techniques and 
problerrjs co^miion to the teachers of geology in smaller 
institutions. In the evening the group will be guests 
of the college at a banquet. On Saturday morning a 
short field trip to survey the Pleistocene history of the 
region and to collect fossils from some of the Paleo¬ 
zoic formations will complete the schedule. 

The association was formed in the fall of 1937 by 
a group of its present members, who met in the field 
at the annual Tri-State Field Conference of Geolo¬ 
gists from Illinois, Iowa and Wisconsin. The first 
meeting was held at Augustana College, Rock Island, 
III., in the spring of 1938 under the leadership of 
Professor Fritiof Fryxell, of Augustana College, its 
first president. Since then Cornell, Beloit and Law¬ 
rence Colleges have been liosts to the association. 

The purjioses of the association arc: to foster unity 
and cooperation among college teachers in the earth 
sciences; to promote high standards of college in¬ 
struction in this field; to emphasize the cultural sig¬ 
nificance of eai‘th sciences, and to disseminate accu¬ 
rate geologic knowledge to the public. Papers pre¬ 
sented at the meetings are devoted to consideration 
of problems and procedures in attaining these ends, 
rather than to presentation of new research results 
in geologic investigations. Any college faculty mem¬ 
ber whose duties involve the teaching of some aspect 
of earth science is eligible for election to membership. 

A committee of the association has prepared a com¬ 
prehensive list of popular and semi-popular books on 
geologic subjects that has proved useful as a guide 
to leisure reading for the layman and as collateral 
reading for the non-professional student. Another 
valuable service of the organization to its membership 
is the exchange of geologic specimens and teaching 
materials, which is a feature of the annual meetings. 

Teachers of earth sciences in other colleges of the 


Middle West who may be interested in membership 
are urged to communicate with Dr. Lincoln R. Thies- 
ineyer, associate professor of geology at the Illinois 
Institute of Technology, Chicago, who is president of 
the association. Tlie establishment of branches in 
other sections of the country is also under consider¬ 
ation. 

Those wishing to attend the coming meeting should 
communicate with Professor Percival Robertson, de- 
I)artment of geology, The Principia, Elsah, Ill., or 
with the secretary, David M. Delo, Knox College, 
Galesburg, DL, to make arrangements for meals and 
lodging accommodations. 

THE NINETEENTH COLLOID SYMPOSIUM 

Thobk planning to attend the Boulder, Colo., Colloid 
Symposium, held under the auspices of the Committee 
of Colloid Science of the National Research Council 
and the Colloid Symposium Committee of the Colloid 
Division of the American Chemical Society, will be 
interested in knowing of housing facilities in and 
near Boulder. Early reservations are advised, since 
Colorado is a popular vacation center, and no one 
knows what to expect in the way of travel this sum¬ 
mer. The University of Colorado Summer Session, 
usually enrolling over 4,000, promises to be large in 
addition to the fact that numerous conventions will 
be held in Boulder. 

Rooms at the Bould<»rado Hotel, the Albany Hotel 
and the Monticello Hotel range from $1.25 single to 
$4.50 double. Blanchard’s Lodge is situated three and 
a half miles up Boulder Canyon and has both rooms 
and cottages available at prices ranging from $1.26 
single to $3.00 double. 

Estes Park and EsU?s Park Village are thirty-one 
miles to the northwest of Boulder on a beautiful, 
paved, easy ascent mountain highway, and Denver is 
thirty-two miles southeast on a paved, plains highway. 
Good hotels are available at both places. The Boulder, 
Estes Paii: or Denver Chambers of Commerce will be 
pleased to send descriptive literature, lists of hotels 
and cottage camps to any one writing to them. 

Information in regard to housing facilities can be 
obtained from the hotels. Other information regard¬ 
ing the symposium can be obtained from Dr. Frank 
E. E. Germann, Boulder, Colorado. 

PACIFIC DIVISION OF THE AMERICAN 
ASSOCIATION FOR THE ADVANCE¬ 
MENT OF SCIENCE 

Tue twenty-sixth annual meeting of the Pacific 
Division of the American Association for the Advance¬ 
ment of Science and the one hundred and eleventh 
meeting of the association will be held at Salt Lake 
City from June 15 to 20. It will be sponsored by the 
Utah Academy of Sciences, Arts and Letters, tke 
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Utah State Agricultural College, the Britain Young 
University, the Weber Junior College and the Univer¬ 
sity of Utah. 

Officers of the division are: 

President: I>. R. Hongland, University of Oiilifoniia, 
Berkeley; Vice-president: Boy E. Clausen, UniverHity of 
California, Berkeley; Secretary-Treasurer: .1. Murray 
Luck, Stanford University, 

Members of the executive committee are: 

Chairman: Boy E. Clausen, University of California, 
Berkeley; I). B. Hoagland, University of California, 
Berkeley; Ian Campbell, California Institute of Tech¬ 
nology, Pasadena; J. Murray Luek, Stanford University; 
K. C. Miller, California Academy of Sciences, San Fran¬ 
cisco; A. B. Moore, University of Oregon, Eugene; H. B. 
Boed, University of California, Berkeley; F, B. Sumner, 
Beripps Institution of Oceanography, La Jolla; Thomas 
G. Thompson, University of Washington, Beattie; C* L. 
Utterback, University of Washington, Beattie. 

A general reception for members of the association 
and associated societies and their guests ^vill be given 
on June 17 by the president of the University of Utah, 
Dr. LeRoy E. Cowles, and Mrs. Cowles, in the Union 
Building, University Campus. 

There is planned on June 16 a symposium on ‘‘The 
Great Basin, with Emphasis on Glacial and Post¬ 
glacial Times,*' in which Dr. Eliot Black welder, of 
Stanford University, Drs. C, L. Hubbs and R. R. 
Miller, of the University of Michigan, and Dr. Ernst 
Antevs, of Arizona, will take part. In the afternoon 
there will be a session devoted to reviews of current 
research. The presidential address of Dr. Hoagland 
will be delivered in the evening. 

Dr. Hazel K. Stiebeling, senior food economist of 
the U. S. Department of Agriculture, will speak on 
“Nutrition in War Time'* on W^ednesduy evening, 
June 17. 

Excursions have been planned to afford an oppor¬ 
tunity to become ac^iuainted with the unique features 
of the region, such as Great Salt Lake, the Utah Cop¬ 
per Mine—the largest open-cut copper mine in the 
world—and with the well-preserved features of pre¬ 
historic Luke Bonneville. The moraines and other 


glacial features of the near-by Wasatch Mountains 
will also be visited. Trips are also planned to 
Brigham Young University at Provo and Utah State 
Agricultural College at Ijogan, 

THE AMERICAN PHILOSOPHICAL SOCIETY 

Thk general meeting of the American Philosophical 
Society, Philadelphia, will be held on April 23, 24 and 
25 in the hall of the society in Independence Square, 
Philadelphia. 

Sessions for the reading of papers will be held on 
Thursday and Friday mornings and afternoons and 
on Saturday morning. These will be presided over, 
respectively, by Roland S. Morris, president of the 
society, and by Vice-presidents Dr. Frank R. Ayde- 
lotte, of the School for Graduate Studies at Prince¬ 
ton; Dr. Edwin G. Conklin and Professor W^illiam E. 
Lingenbaeh, of the University of Pennsylvania. On 
Thursday, the program will center around recent ad¬ 
vances in American archeology. 

The Franklin Medal Lecture will be given in the 
evening by Dr. Sylvan us Griswold Morley, associate 
in American archeology of the Carnegie Institution 
of Washington. He will describe the work of the 
institution in Central America and Mexicfo. The lec¬ 
ture will be followed by a numb(‘r of round-tables. 

The meeting of the executive session has been placed 
on Friday morning, when the annual report of the 
president, Roland S. Morris, will be presented, and 
the election of officers, councilors and members will 
take place. The executive session will be followed 
by a luncheon for members and invited guests. 

The R. A. F. Penrose, Jr., Memorial Lecture will 
be given on Friday evening by Dr. James R. Angell, 
president emeritus of Yale University and educational 
councilor of the National Broadcasting Company. 
He will speak on “Education in a World at War.** 
The lecture will be followed by a reception. Earlier 
in the evening the initial broadcast of the society will 
be hoard over Station WRUL. On Saturday after¬ 
noon there will be an excursion and reception. The 
proceedings will close on Saturday evening with the 
annual banquet in the Hotel Bellevue-Stratford. 


SCIENTIFIC NOTES AND NEWS 


The Dental Science and Denial Arts Qrant-in-Aid 
Award of the International Association for Dental 
Research was presented, at the recent New York 
meeting, to Dr. A. H. Kniesner, of the Dental Scht>ol 
of Western Reserve University, 

Da. Gbobob E. Cowgill, associate professor of 
physiological chemistry at Yale University and editor 
of the Journal of Nutritionf has been awarded the 


Mead Johnson and Company Prize of $1,000 by the 
American Institute of Nutrition for researches deal¬ 
ing with the B-complex vitamins. 

Dr. EARti A. Evans, Jr., associate professor of bio- 
oheinistry at the University of Chicago, has been 
awarded by the American Chemical Society the 1942 
Eli Lilly Prize of $1,000 in biological chemistry. The 
award is in recognition of his work on the role of 
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carbon dioxide in the animal body. The prize will 
be presented at the Memphis meeting on April 20. 

At the annual meeting on March 30 and 31 of the 
Society of Experimental Psychologists, the 1942 
award of the Howard Crosby Warren Medal was 
made to Professor B. F. Skinner, of the University 
of Minnesota, “for his experimental analysis of laws 
operating in one type of conditioning.” 

The Keith Prize of the Royal Society of Edinburgh 
has been awarded for 1939-41 jointly to Professor E. 
T. Copson, of University College, Dundee, and to Pro¬ 
fessor W. H. McCrea, of Queen’s University, Belfast, 
in recognition of their contributions to the theory of 
Riemannian space and general relativity. The Neill 
Prize for the same period has been awarded jointly 
to Dr. P. C. Roller, of the Institute of Animal Ge¬ 
netics, University of Edinburgh, for his contributions 
to cytology, and to Dr. W. J. McCallien, of the de¬ 
partment of geology, University of Glasgow, for his 
work on tectonic geology of the Scottish Highlands. 

The degree of doctor of science has been conferred 
by the University of Oxford on the Reverend Theo¬ 
dore Evelyn Reece Phillips, the rector of Headley, 
Epsom; in 1927 and 1928 president of the Royal 
Astronomical Society. 

Nature reports that Lieutenant-General A. Q. L. 
McNaughton, recently commander of Canadian troops 
in Great Britain, has been elected an honorary mem¬ 
ber of the Institution of Electrical Engineers, in ap¬ 
preciation of the outstanding services rendered by him 
to promote the practical application of science to 
industry, especially his work on high-voltage research 
during his presidency of the Canadian National Re¬ 
search Council. 

At a recent meeting of the Board of Trustees and 
Scientific Governors of the Chicago Academy of Sci¬ 
ences, Dr. Orlando Park, professor of 7X)ology at 
Northwestern University, was elected a life member 
and honorary curator of zoology. Other elections 
were: Honorary Member, Dr. Charles H. Behre, pro¬ 
fessor of geology, Columbia University; Life Mem¬ 
bers, Fred Gibson, director of the Boyce-Thompson 
Southwestern Arboretum, Roy Komarek and Edward 
Komarek, and Patron, Henry B. Babson. 

George A. Sloan, commissioner of commerce of 
New York City, a former president of the Cotton 
Textile Institute, has been named president of the 
Nutrition Foundation, Inc. Charles G. King, of the 
University of Pittsburgh, has been made scientific di¬ 
rector in charge of research. Dr. Karl T. Compton, 
president of the Massachusetts Institute of Tech¬ 
nology, is chairman of the board of directors and Ole 
Salthe has been appointed executive secretary. 


OrFiOERS for 1942 were elected by the Torrey 
Botanical Club at its meeting in January as follows; 
President, Dr. C. Stuart Gager, Brooklyn Botanic 
Garden; lat Vice-president, Dr. John A. Small, New 
Jersey College for Women; 2nd Vice-president, Dr. 
F. Clyde Chandler, New York Botanioal Garden; 
Corresponding Secretary, Dr. Harold C. Bold, Bar¬ 
nard College, Columbia University; Recording Secre¬ 
tary, Miss Honor M. Hollinghurst, New York City; 
Treasurer, Dr. W. Gordon Whaley, Barnard College, 
Columbia University; Manager, Dr. Michael 

Levine, Montefiore Hospital; Bibliographer, Mrs. La- 
zella Scliwarten, New York Botanical Garden; Editor 
of the Bulletin and Memoirs, Dr. H. W. Rickett, New 
York Botanical Garden; Editor of Torrey a, Dr. Wil¬ 
liam J. Bonisteel, Ford ham University. 

Dr. Edward B. Holland, research professor of 
chemistry at the Massachusetts State College at Am¬ 
herst, has retired after a service of nearly fifty years. 

Professor Albert Ball, head of the department of 
physics at Cooper Union, New York City, will retire 
on June 30, after thirty-seven years of service. 

Dh. AleS Hrdh^ka retired, on March 31, as curator 
of the Division of Physical Anthropology in the U. S. 
National Museum, when he completed thirty-eight 
years and eleven months of active service with the 
Smithsonian Institution. As a token of the esteem 
of the institution he has been appointed an associate 
in anthropology and will continue his scientific re¬ 
search and serve in an advisory capacity. On April 1, 
Dr. T. Dale Stewart was promoted to the curatorship 
and administrative head of the Division of Physical 
Anthropology, with which he has been associated since 
1924. 

Dr. Myron Gordon, formerly in charge of the Fish 
Genetics Laboratory of the Departments of Zoology 
and Plant Breeding at Cornell University, recently fel¬ 
low of the John Simon Guggenheim Memorial Founda¬ 
tion, has been appointed research associate in genetics 
in the New York Zoological Society and has been 
elected a fellow of the society. Dr, Gordon is in obargo 
of laboratories for genetic and correlated studies in 
fishes which are in the Whitney Wing of the American 
Museum of Natural History. 

Dr. Ralph E. MiWiEB, associate professor of pa¬ 
thology and assistant dean of Dartmouth Medical Col¬ 
lege, Hanover, has been chosen president of the New 
Hampshire State Board of Health to succeed Dr. 
George C. Wilkins, Manchester, who has retired after 
serving in this capacity for many years. 

Parks, Davis and Company, Detroit, and Eli Lilly 
and Company, Indianapolis, Indiana, have oflered to 
sponsor, jointly, in the amount of $4,000 ea43h, rmmielk 
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on ergot substitutes directed by Professor Frederick 
P. Blioke, of the University of Michigan. 

The South Dakota Academy of Science will meet 
in Vermillion at the University of South Dakota on 
May 1 and 2. Dr. Walter P. Loehwing, head of the 
department of botany at the State University of lown, 
will speak on “Recent Advances in Botanical Re¬ 
search.” 

The annual Edward Gamaliel Janeway Lectures at 
Mount Sinai Hospital were delivered by Dr. Michael 
Heidelbcrger, associate professor of biochemistry at 
the College of Physicians and Surgeons, Columbia 
University, on April 7 and 10. His .subject was 
“Newer Concepts of Infection and Immunity and 
Chemistry^s Part in Their Development.” 

Dr. Thomas Francis, Jr., professor of epidemi¬ 
ology at the School of Public Health, University of 
Michigan, addressed the University of Cincinnati Sec¬ 
tion of Sigma Xi on March 25. He spoke on “Im¬ 
munity to Epidemic Influenza.” 

Dr. Jean Perrin, Prcncli physicist and Nobel 
laureate, is delivering a series of lectures on the atom 
at Wilson College, where he is a guest scliolar this 
semester. Dr. Perrin is also dean of sciences and 
medicine in the Franco-Belgian Institute for Advanced 
Studies in New York City. 

The thirteenth scientido meeting of the Association 
for Research in Ophthalmology will be held in Atlantic 
City on June 9, at the Marlborough-Blenheim HotcL 

The Long Island College of Medicine is introducing 
a series of visiting professorships, financed from the 
Commonwealth Fund, of $4,500 a year for three years. 
It is planned to invite scholars from other institutions 
for short periods to make specific contributions to the 
curriculum. Dr. Thomas Addis, of Stanford Univer¬ 
sity School of Medicine, is the first lecturer under the 
new plan. He will remain for six weeks as the guest 
of Dr. Tasker Howard, professor of medicine. Dr. 
Wilson G. Smillie and members of his staff at Cornell 
University Medical College have accepted the invita¬ 
tion of Dr. Wade W. Oliver, professor of bacteriology, 
to give in the spring a course in parasitology and trop¬ 
ical medicine to the second- and third-year classes. 

A CHAPTER of the Society of Sigma Xi has been in¬ 
stalled at Louisiana State University. Addresses were 
made at the installation ceremony by Dr. Edward 
Ellery, of Union College, and Dr. Herbert McLean 
Evans, of the University of California. 

Reprints of the articles that appeared in Chemical 
an4 Bftj/ineertnff for January 10 and 25 on “In- 
duittrial Research in the United States and Foreign 
Countries in 1041” by William A. Hamor, Mellon In¬ 


stitute, Pittsburgh, are being distributed on request 
free of charge to those who are interested. 

The Institute of Medicine of Chicago offers its an¬ 
nual Joseph A. Capps Prize for medical research of 
$400 for 1942 for the most meritorious investigation 
in medicine or in the specialties of medicine. The in¬ 
vestigation may also be in the fundamental sciences 
provided the work has a definite bi*aring on some med¬ 
ical problem. Competition is open to graduates of 
Chicago medical schools who completed their intern¬ 
ship or one year of laboratory work in 1940 or there¬ 
after. Manuscripts must be submitted to the Secretary 
of the Institute of Medicine of Chicago, 86 East Ran¬ 
dolph Street, not later than December 31, 1942. 

The Journal of the American Medical Association 
states that as a result of the decision of the fourth 
Brazilian Congress of Ophthalmology, held in Rio de 
Janeiro in July, 1941, the Brazilian Council of Oph¬ 
thalmology has been founded. The chief functions of 
the council are: (1) to promote the development and 
progress of the specialty in Brazil and to establish 
standards of fitness to practice ophthalmology, (2) to 
act as preceptors for prospective students of ophthal¬ 
mology and (3) to arrange and conduct examinations 
to test the qualifications of those who practice oph¬ 
thalmology and desire a certificate to prove that they 
meet the standards established by the council. The 
council will be formed by the professors of ophthal¬ 
mology from the medical schools of Rio de Janeiro, 
Sao Paulo, Bahia, Porto Alegre, Recife and Bello 
Horizonte and the presidents of the Brazilian Associa¬ 
tion of Ophthalmology and of four other state oph¬ 
thalmologic associations. There wdll be a central ex¬ 
ecutive board and a regional board in each one of the 
twenty states of Brazil. 

Statistics will be emphasized in the first summer 
session, June 8 to July 15, of the Iowa State College 
at Ames. Courses in the mathematical theory of sta¬ 
tistics and its applications will be offered by the regu¬ 
lar staff, supported by five visiting lecturers—Pro¬ 
fessors Gertrude M. Cox, F. R. Immer, E. J. Kraus, 
P. R. White and Dr. W. J. Youden. The design of 
experiments and of other sampling investigations im¬ 
portant in the present emergency will receive special 
consideration. The departments of agronomy, animal 
husbandry, botany, economics and sociology, foods 
and nutrition, genetics, horticulture and mathematics 
are coox>erating, the effort being sponsored by the 
Statistical Laboratory. 

Gifts to the University of Michigan from the 
W. K. Kellogg Foundation include $2,228 to publish 
"Community Workshop for Teachers in the Michigan 
Community Health Project,” as one of the Mono- 



380 


scismE 


VOL. 95, No. 2407 


graphs on Education; $113,000 for the purchase of 
equipment for undergraduate students in the School 
of Dentistry and for alterations and additional equip¬ 
ment in the undergraduate laboratories and clinics, 
and $35,000 for a program of rehabilitation of the 
facilities of the Department of Pediatrics and Com¬ 
municable Diseases. 

Nature writes: “The January issue of the Anglo- 
Swedish Review announces that the Bergianska Triid- 
garden or Bergianum, the botanical garden of Stock¬ 
holm, is to nmrk its hundred and fiftieth anniversary 
this year. It was founded in 1791 by Peter Jonas 
Berg, a doctor of medicine and a botanist, who be¬ 
queathed it to the Swedish Academy of Science. It 
consists of a purely scientific botanical section and a 
practical section, which in peace-time carries on a 
large exchange of seeds with most of the botanical 


gardens abroad. Among the latter is the botanical 
garden of Tokyo, which had to place considerable 
orders to complete its collecti^ms, part of which were 
destroyed in the earthquake ten years ago. The 
Bergianum is also in close touch with the United 
States, and some plants from the salt steppes of Rus¬ 
sian Turkestan recently came from Russian botanical 
gardens. Most of the seeds received are of purely 
scientific interest, but sometimes seeds and plants of 
commercial value are also received. The results of 
experiments on the effects of the vigorous cold of the 
last two years on different plants will shortly be pub¬ 
lished in Acta Horti Bergianij which contains the re¬ 
sults of research work in systematics, cytology and 
embryology. The celebrated collection known as 
‘Iconotheca Botanicn Bergiann’ contains 10,000 pho¬ 
tographs by most of the botanists in the world.” 


DISCUSSION 


THE EARLIEST ACCOUNT OF THE ASSO¬ 
CIATION OF HUMAN ARTIFACTS WITH 
FOSSIL MAMMALS IN NORTH 
AMERICA 

On Saturday, 12 January, 1839, the following com¬ 
munication appeared in The Preshgterian, a weekly 
newspaper published at Philadelphia: 

The Mammoth 

It is with greatcist pleasure, the writer of this article 
can state, from personal knowledge, that one of the largest 
of these animals, has actually been stoned and buried by 
Indians, as appears from the implements found among 
the ashes, cinders and half burned wood and bones of the 
animal. The circumstances are as follows: 

A farmer in Gasconade county wished to improve his 
spring, and in doing so, discovered, about five feet bcnonth 
the surface, a part of the back and hip bone. Of this 
I was informed by Mr. Wash, and not doubting but the 
whole, or nearly the wJiole skeleton might be found, I went 
there and found as had beeji stated, also a knife made of 
stone. I immediately commenced opening a much larger 
space; the first layer of earth was a vegetable mould, 
then a blue clay, then sand and blue clay. I found a large 
quantity of pieces of rocks, weighing from two to twenty- 
five pounds each, evidently thrown there with the intention 
of hitting some object. It is necessary to remark, that 
not the least sign of rocks or gravel is to be found nearer 
than from four to five hundred yards; and that these 
pieces were broken from larger rocks, and constHjuently 
carried here for some express purpose.—After passing 
through these rocks, I came to a layer of vegetable mould; 
on the surface of this was found the first blue bone, with 
this a spear and axe, the spear corresponds precisely with 
our common Indian spear, the ax© is different from any 
one I have seen. Also on this earth was ashes nearly from 
six inches to one foot in depth, intermixed with burned 
wood, and burned bones, broken spears, axes, knives, &c. \ 


The fire appeared to have been the largest on the head and 
nock of the animal, as the ashes and the coal were much 
deeper her© than in the rest of the body; the skull was 
quite perfect, but so much burned, that it crumbled to dust 
on the least touch; two feet from this, was found two teeth 
broken off from the jaw but mashed entirely to pieces. 
By putting them together, they showed the animal to have 
been much larger than any heretofore discovered. It ap¬ 
peared by the situation of the skeleton, that the animal 
had been sunk with its hind feet in the mud and water, 
and unable to extricate itself, had fallen on its right side, 
and in that situation was found and killed as above de¬ 
scribed, consequently the hind and fore foot on the right 
side, were sunk deeper in the mud, and thereby saved from 
the effects of the fire; therefore I was able to preserve the 
whole of the hind foot to the very last joint, and the fore 
foot all but some few small bones that were too much de¬ 
cayed to be worth saving. Also between the rocks that 
had sunk through the ashes, was found large pieces of 
skin, that appeared like fresh tanned sole leather, strongly 
impregnated with the ley from the ashes, and a great 
many of the sinews and arteries were plain to be seen on 
the earth and rocks, but in such a state as not to bo moved, 
excepting in small pieces, the sixe of a hand, which are 
now preserved in spirits. 

Should any doubts arise in the mind of the reader, of 
the correctness of the above statement, he can be referred 
to moro than twenty witnesses, who wore present at the 
time of the digging.* 

The author of this communication was Albert C. 
Koch, fossil-hunter and proprietor of a museum at 
St. Louis, Missouri. Koch made a living by exhibit¬ 
ing his fossil collections all over America, in the 
British Isles and in Germany, and by selling to 
museums. He was greatly respected by his contem¬ 
poraries, and tribute to his scientific honesty was paifi 

1 The Preslgterim. Philadelphia and New York, Satur¬ 
day, 12 January, 1809, 9: 2, whole no. 418, p. 8« 
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by no less a person than Richard Owen, the preat 
Elngliah comparative anatomist. But American scien¬ 
tists of a later generation looked askance upon this 
“traveling salesman and publicity boy”; he was re¬ 
garded as definitely not “quite, . . Furthermore, 
there was no precedent for such a discovery as he 
claimed to have made. For these reasons a great deal 
of ingenuity was spent in discrediting both Koch and 
his claims. No one made the slightest attempt to 
check Koch’s claims on the spot, and no one exhibited 
the least interest in examining the artifacts which 
Koch claimed to have discovered, in si)ite of the fact 
that he took considerable pains t.o juake their where¬ 
abouts quite clear. 

The skeleton to which Koch refers was purchased in 
1843 by the British Museum, where it now is. Up to 
the time of its discovery, and for long afterwards, it 
represented the most perfect specimen of Mastodon 
giganteum in existence. The human artifacts and 
other remains found with this creature, and those 
found a year later with another Mastodon, were sold 
to the Ptoyal Museum of the University of Berlin.® 

For reasons which reflect little credit upon those 
guilty of such name-calling Koch has in the present 
century been referred to as a “Munchausen” with too 
vivid an imagination. The fact is that any one read¬ 
ing Koch's owTi accounts in the light of the discoveries 
made within the lust fifteen years in North and South 
America would be compelled to credit him either with 
supernatural powders or else with the intelligence to 
observe clearly and to describe carefully what he had 
found, for claims such as Koch's have since been made 
and independently confirmed down to the last detail 
in many parte of North and South America. 

A complete account of Koch's important discoveries 
together with an analysis of them and his critics' 
criticism is being prepared for publication elsewhere. 
It is here only necessary to remark that the evidence 
presented by Koch was, and is, unequivocally clear, 
and indis2>wtably renders his the earliest discovery and 
account of the association of human artifacts with 
fossil mammals in North America. 

I am extremely grateful to Mr, C. Bernard Peterson, 
the able assistant librarian of the Philadelphia Acad- 

8 Albert Koch, ‘‘Description of the Missourium, or 
Missouri LeviaUian; Together with its supposed habits, 
Indian Traditions concer^g the location from whence it 
was exhumed; Also, Comparisons of the Whale, Crocodile, 
And Missourium, with the Leviathan, As described in the 
4lBt obiter of the Book of Job.” let Edition. 8t. 
Louis: Printed by Chas, Keemle, No. 22 Olive Street. 
1841. (On the yellow cover of the pax^hlet the date is 
printed ”1840.”) 8vo, 2nd Editiom Enlarged. Louis- 
vill^ Ky, Prentice and Weissinger, Printers, 1841. 8vo. 
A. C. Koch, ‘' Mastodon Remains, in the State of Missouri, 
together with Evidences of the Existence of Man con- 
tomporanooualy with the Mastodon.” The Transactions 
of the Aoa&ew^ of BMcnm of 8U Louis, St. Louis, 1857, 
voL I, pp. 61-^4. 


eray of Natural Sciences, for bringing Koch's pam¬ 
phlet of 1841 to my attention, an act which led to 
those further inquiries which, when published, will 
completely serve to vindicate Koch and his discoveries, 

M. F. Ashley Montagu 

Hahnemann Medical Coi<leoe, 

Philadelphia, Pa. 

RETURN OF A MARKED SALMON PROM A 
DISTANT PLACE 

Search and inquiry^ failed to reveal a single clear 
(jase of return of a salmon from a distant place in 
the sea to its home stream. Nor did the subsequent 
symposium on saljnon migration® elicit such a case, 
but rather it emphasized the importance of marking 
salmon before they had left their rivers to determine 
where those from a certain river actually are to be 
found in the sea and of tagging them as found to 
test their return to the homo stream. 

Of 31,359 Atlantic salmon smolta, marked during 
descent of the Northeast Margaree River, Cape 
Breton, as smolts in 1938 by removal of the adipose 
fin, recui>tures were reported of 581 of these in 1940 
and 410 in 1941 in the waters of western Cape Breton 
and the neighboring mainland of Nova Scotia as far 
as Pictou and Guysborough. Dr. A. A. Blair, of the 
Newfoundland Fisheries Research Institute, has very 
kindly furnished details for a single one taken at 
Bonuvistn on the east coast of Newfoundland and 
tagged and released by him on June 17, 1940. It 
was taken again, on Hepteiiiber 21,1940, by an angler, 
Mr. M. R. Jackson, in the Northeast Margaree River 
above where it had been marked. The distance for 
this return through the sea is at least 550 miles, and 
BonavisUi is alongside the Labrador current, very 
remote from any influence of the Margaree River that 
might aid the return. This was the only one of the 
marked salmon reported from Newfoundland waters 
and apart from the question of precise migration, the 
chances of its cax)ture in either place were assuredly 
very small. 

In agreement with the rarity of tagged, Margaree 
salmon kelts on the east coast of Newfoundland,® this 
was the only marked fish among the 65 salmon larger 
than grilse and a larger number of grilse tagged at 
Bona vista (grilse are very rare among the Margaree 
salmon). This indicates that it was far away from 
the bulk of the marked fish, which were evidently 
congregated (458 taken in 1940 and 266 in 1941) 
along the 16-niil« stretch of coast, largely north of 
the river mouth, where is the definite zone of influence 
of the Margaree River. 

We can not know what course this fish took in its 

* A. G. Huntsman, Soienok, 85: 318-314, 1937. 

* Public. No. 8, Amor. Assoc. Adv. So.; 1-106, 1939. 

® A. G. Huntsman, Jour, Fisher, Res, Bd, Can,, 4 : 96- 
135, 1938. 
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return, and other recaptures of those tagged at Bona- 
vista do not help us since they were on the Labrador 
coast to the north as well as on both Newfoundland 
and Canadian coasts. That return may not be direct 
is evidenced by double recaptures of salmon tagged on 
the Norwegian coast,^ which revealed a to and fro 
movement of even more than fifty miles. That return 
was probably not direct is shown by marked Margaree 
fish tagged on the Margaree coast in 1941 moving 
only (so far as definitely revealed) away from the 
river, even past other salmon rivers. 

Such maturing salmon have been proved to move 
in one direction or another as much as 28.9, 35 and 
62 miles per day.^*®'^ Also it seems quite definite 
that they tend to remain in river water,* and their 
usual tendency to ascend the home stream when a 
choice is presented where two estuaries fork® may be 
due to their remaining in water from the home river— 
rather than in that from another river. 

Is this case to be taken as representing a regular 
precise migration of Margarets salmon to the waters 
east of Newfoundland and buck, or did this fish 
wander from the others and get back a distance of 
550 miles in 96 days or leas by more or less random 
movements and by tending to remain in river water, 
particularly from its home river t The facts for our 
salmon do not harmonize with the conception of a 
somewhat precise mass migration to a distant feeding 
ground, but they give no indication as to the degree 
of success in return from distant places. Much more 
work needs to be done. 

A. G. Huntsman 

Fisheeiks Rehearch Board or Canada, 

University or Toronto 

HATCHING OF THE BLUE CRAB. CALLI- 
NECTES SAPIDUS RATHBUNi 

Since 1940 efforts have been made to devise a 
method for hatching eggs of the blue crab, Callinectea 
sapidus Eathbun, in the laboratory and in nature on 
a large scale. The egg mass or ^*sponge” contains 
upward to two million eggs. When once it was found 
possible to hatch large quantities of eggs to the first 
true zoea stage, attempts were made to induce further 
normal development of these zoeae. 

In 1940, positive hatching results were obtained by 
removing masses of eggs, about one cubic inch in size, 

* Kaut Dahl, Trout Mag.j 88: 229-234, 1937. 

6 D. L. Bclding and G. Pr^fontolue, Contr, Jiwt. Zool. 
Uni'V, Montr., 3: 1-68, 1938. 

sW. J, M. Monzies, Fisher, Sooth Saiin, Fish,, 1937, 
No. 1: 1-17, 1937. 

T K. Dahl and 8. 80inme, Norslc, Vid,-Ah, Oslo, Mat,’ 
Nat Sh 1935, No. 12: 1-27, 1936. 

« A. O. Huntsman, Bull, Biol. Bd. Can,, 51; 1-20, 1036. 

» H. 0. White, Jour. Biot Bd. Can., 2: 391-400, 1936. 

1 Contribution Number 8 of the Virginia Fisheries 
Laboratoiy and the Department of Biology, College of 
WUhatn and Mary. 
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from a single ^^sponge’* and placing them in large 
well-aerated tubs, in some of which the water circu¬ 
lated slowly while in others the egg masses were 
moved through the water so as to simulate natural 
conditions. Considerable numbers of eggs were 
hatched under these conditions, but numerical counts 
were not made to indicate the percentage that hatched 
into either the prezoeal stage or the first true zoeal 
stage. 

In 1941, it was found that “sponges” may be re¬ 
moved from freshly gathered crabs in the field or 
from those that have been brought to a conuneroial 
crab bouse, transferred to the laboratory, cut up into 
small pieces and hatched out in shallow pans. Under 
favorable conditions, the percentage of eggs that 
hatched into the first true zoeal stage was 90. When 
hatching occurred under unfavorable conditions, the 
larvae usually emerged bearing one or both of the 
following: inner egg shell membrane and the prezoeal 
skin. 

Under laboratory conditions, it was possible to rear 
the larvae from the first true zoeal stage to the second 
stage. This provides a positive basis for identifying 
these zoea of the blue crab in plankton. Reason¬ 
ably certain recognition of further zoeal stages of this 
species should be possible by using the characters 
recently listed by Aikawa.® 

Maroabet S. Lochhbad 
John H. Loohhsad 
C uBTis L. Nrwoombe 

VlBOXNlA FiBHKBIES LABORATORY 
AND 

Department or Biology, 

College or William and Mart 

THE PERIOD OP GONADAL ACTIVITY IN 
THE MARYLAND MUSKRAT 

As part of a program to investigate reproduction 
in the muskrat, an extensive histological study baa 
been made of the ovaries and testes of the adult 
Maryland muskrat. The following preliminary state¬ 
ment is based on the results of examination of sample 
Stt sections of one testis and epididymis from each 
of 222 male reproductive tracts and of complete serial 
10 sections of one or both ovaries from 340 female 
reproductive tracts. The animals were trapped at 
frequent intervals throughout several years on the 
Bla^water Migratory Bird Refuge near Cambridge, 
Maryland. The principal purpose of the study was 
to determine the periods of gonadal activity and in¬ 
activity in the Maryland muderat as indicated by the 
presence or absence of spermatogenesis and ovulation 
in the specimens studied. This report constitutes a 
summary of the findings; the details will be puhlisbed 
elsewhere. 

* EC. Aikawa, Bee, oceanogr, Worke Japaa, #7, KiPf? 
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Sperixuitog9ii6sia was found to begin ratbcr abruptly 
in the middle of December. In the great majority of 
animals, large quantities of sperm were found in both 
testes and epididymides from the beginning of Janu¬ 
ary until the beginning of October, when sperinato- 
genetic activity began to decrease. No indication of 
spermatogenesis and very little sperm storage were 
observed in the reproductive tracts of the 24 males 
trapped between October 22 and November 26. Simi¬ 
lar inactivity was noted in all but three of the 21 
males trapped between November 27 and December 
11; spermntogenetic activity was limited in the three 
exceptional males. 

Study of the serially sectioned ovaries involved a 
search for ripe follicles and particularly for corpora 
lutea as indicators of imminent or actual ovulation, 
respectively. Although present in one or both ovaries 
of four of the 54 females trapped between January 
21 and February 15, corpora lutea did not make their 
appearance in a significant number of cases until the 
latter part of February. Corpora were present there¬ 
after in significant numbers of specimens tin til the 
last part of October. There was no evidence of ovu¬ 
lation in the 69 female tracts from animals taken 
between October 29 and January 14, with the excep¬ 
tion of one pregnant animal traj)ped on December 11. 

Cognizance must be taken of the probability that 
there are minor variations in the extent of the periods 
of ovarian and testicular activity from year to year. 
However, the evidence indicates that in the Maryland 
muskrat spermatogenesis begins in the middle of 
December and ovulation in the middle of February 
and tljut seasonal gonadal activity terminates in both 
sexes during the latter part of October. 

Thomas R. Forbks 

FXBH and WlLDLlFK SERVICE, 

U. S. Department or the Interior, 

SWARTHMORE, PENNA. 

-•AUDIENCE ENEMIES” 

In Science for March 13, Dr. DuBois, of Cor¬ 
nell University Medical School, made a vigorous 
plea for improving the quality of presentation of 
papers at scientific meotings. He described the com¬ 
mon ^^audience enemies^’ with such clarity that no pos¬ 
sible defense eould be offered for the speakers (their 
number is legion) who fail to recognize that *Vhile 
effective presentation can never take the place of able 
investigation, it is the indispensable means of assuring 
full snocesB to any investigation.”^ However, perhaps 
the one most common fault indulged in by inexperi¬ 
enced speakers because of stage fright and continued 
by a huge number through sheer inertia is the custom 

: ^Douglas Johnson, Joar. Ovomorpholoffy, X: 1, €4, 


implied by the title, but omitted from the body, of 
Dr. DuBois’s discussion, ^-the reading of scientific 
papers.” 

It is bad enough for a teacher to read verbatim to 
students. They at least have some reason for listen¬ 
ing. But for a scientist to address an audience of his 
peers, no doubt including many of his betters, by 
literal reading from typed pages, is gross discourtesy. 
The societies themselves may partly be to blame for 
the prevalence of this wide-spread “audience enemy.” 
Programs of meetings all too commonly list “papers 
to be read” or “the following will read papers.” Per¬ 
haps ibis time-“honored” custom should not be taken 
literally and that in such cases “read” really is in¬ 
tended to mean “present.” Unfortunately, attendance 
at scientific meetings would indicate that many of our 
prominent workers take the literal interpretation and 
read their papers, word for word. 

As a consequence, they address their papers and 
not the audience; tliey speak in language meant for 
publication, not oral presentation; they must look up 
and waste time when a slide appears and then rush 
back to the typed page after pointing to the screen, 
in so doing perhaps losing the place. It is virtually 
impossible for an investigator to make a vigorous 
oral presentation without looking at and deliberately 
focussing his attention upon his audience. Reading 
it is therefore ineffective and, worse, distinctly dis¬ 
courteous. Such a presentation automatically implies 
that any one could have read the manuscript, but that 
the investigator did so just to let the audience have a 
look at him. It also suggests that the speaker is 
willing to relate his results to his colleagues, but that 
they are not worth the effort required to prepare an 
effective oral presentation, utilizing very brief notes, 
if any. 

Aside from papers “read by title only,” we might 
well completely drop the word “read” from our scien¬ 
tific programs and practices. 

John B. Lucke 

Depaetment op Geology, 

University op Connecticut 

The “audience enemies” Professor DuBois discusses 
in the March 13 issue of Science could be effectively 
controlled if our societies insisted on a rehearsal of 
their important programs. The officers would have 
an opportunity of verifying the speaker's ability to bo 
heard and to keep within his scheduled time and might 
suggest elisions and improvements in arrangement. 
The radio broadcasters manage to do as much. 

Gilbert Dalldorf 

A seventh “audience enemy” who should be added 
to the six described by Dr. E. F. DuBois in Science 
for March 13 is the person who reads aloud from his 
oharta or lantern slides every word or number even 
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when ‘'slow readers” can complete such information dundstry for ehemistry, bactorawlgy for b&oteriolbgy 
before the speaker is well started. and vaums for Tints. 

Audiences suffer, also, from speakers who discredit Jban BsOADHtritST 

themselves by their slovenly pronunciation of basic Tkaohsm CoUiSOG, 
scientihc terms; e.g,, expuriment for eiperinmnt, CtoLVMBU UKivKasnr 

QUOTATIONS 

”TO DO SOMETHING FOR THE WELFARE have no substitute. No matter what the future may 


OF MANKIND”! 

In these dark days when the world is at war, when 
democracy is at bay, when no great acumen is required 
to perceive that a world revolution is in progress—^a 
deep-seated battle between many varying ideologies 
with no clearly discernible final result—the place, the 
purposes, the value of the philanthropic foundation 
may easily come in question. Governments are ex¬ 
pending astronomical sums and gigantic efforts for 
purposes of destruction; of what importance under 
such circumstances is the welfare of mankind f What 
values can the few millions of any foundation directed 
toward such an objective conserve for a future social 
fabric the pattern of which can be dimly seen, if at 
all, by the wisest of men? 

Is it mere futility to expend money to increase 
knowledge; to improve the practice of medicine 
through education and research; to carry out experi¬ 
mental efforts for the improvement of methods for the 
advance of public health, in days when human life 
and health are necessarily subject to the needs of war; 
to devote funds to the improverjient of hospital facili¬ 
ties and management; to grant fellowships to brilliant 
young men that they may be trained for the advance 
of scientific knowledge; even to attempt to relieve in 
some slight degree the starvation and misery brought 
about by the present world upheaval ? 

The Commonwealth Fund does not believe that such 
effort is futile. On the contrary, it is the belief of the 
fund that these undertakings are fnore important to¬ 
day than ever before. Knowledge and brains still 


have in store# knowledge must be conserved and de¬ 
veloped, brains must be trained and given opportu¬ 
nity. Not forever will force reign, not always will 
the organization of society—or its disorganization— 
preclude the benefits to mankind of scientific dis¬ 
covery, of knowledge, intelligence and understanding. 
Whatever philanthropic foundations can contribute to 
the forging of implements for a better day will not 
be lost. In many conversations during the past two 
years with able and intelligent leaders in various 
fields, the outstanding thought has in no instance been 
one of despair or futility, but rather courage and 
determination in the belief that now more than ever 
it is of first importance that the development of po¬ 
tentials for a better and happier world be continued. 
A few mad men may have seized upon the advances 
of science for their own destructive ends. But they 
will pass from the scene. Human living will be re¬ 
organized—progress may have been halted; it has not 
ceased. 

Thus it is the duty and the privilege of foundations 
to "carry on” and to "carry through” to a brighter 
day. The thought can scarcely be better expressed 
than in the words of Mr. George W. Gray in the con¬ 
cluding sentences of his tribute to the work of Wick- 
liffe Bose, "Education on an International Sede”: 

. . . eclipse is not obliteration. The sun la blackly ob- 
Boured but it will shine kgain. Hope feeds on the integrity 
of law both cosmic and moral. ... No star is ever lost. 

Barry C. Smith 


SCIENTIFIC BOOKS 


RADIATION THERAPY 

The Biologic Fundamentals of Radiation Therapg, By 
Frirdrich Ellinger. Preface by Maurice Lbkz. 
English translation by Eeuben Gross. New York: 
Elsevier Publishing Company, Inc, $5.00. 

The biological actitm of rodiatiem from x-ray and 
radium varies according to the conditions of applica¬ 
tion. With x-ray the primary effect is wholly due to 
the light of short wave-lengths emitted from the anti¬ 
cathode under the impact of the electron beam. These 
li^t rays then set free electrons when they are ab- 

I Introduetiou to the twenty-third annual report of the 
Ootainbiiwealth Fund, j 


sorbed. With radium, while tbe alpha rays are usually 
removed by screening, beta rays are left unless the 
filter is heavy. Roentgen rays and gamma rays from 
radiation do not differ except in wave-length. Hehea 
if the action of radiation is due to electrons no dif¬ 
ferences in biological effect should be expected from 
x-ray of diffe^^t voltoiree or from radinin, provided 
that the conditions of measurement are strii^ eoth* 
parable. This fact baa almost never been oemmder^ 
by Students of the problem, and the omissimi hah lad 
to the contradictory statements whi^ aSD 
the Utaratore, inany of 
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dtffeUwnt voltagea, the writer quotes from ft table by 
Beisftner and Wintz showing that the reddening of the 
skin giving the ao-calied erythema dose varios greatly 
with the filtration of the x-ray^ Such an erythema 
may be produced by 450 r with unfiltered radiation 
whik filtered radiation of higher voltages requires 
700 r to give the same reddening of the skin. This^ 
now known to be incorrect, is the type of much early 
work. The later quotations are from, for example, 
Btone (Radiology, 30: 68, 1938), who states that 25 
per cent, more r measured in air can be given of 
roentgen ray at 1,000 KV than at 200 KV. Both 
statements axe perfectly correct reports of experimen¬ 
tal observations, but for instance taking Stone’s fig¬ 
ures, the back-seattcr from the deeper tissues against 
the skin is 35 per cent, of the impinging dose with 
200 KV x-ray, whereas it is only 3 per cent, with 
million volt x-ray. Hence the difference in effect is 
easily explainable, for with higher voltage the skin 
received about 25 per cent, less than with the lower. 
On the other hand, with Drosophila eggs suspended 
on thin gauze so that there is no baok-scatter, Wood, 
Exner ond Packard have shown that exactly the same 
doses are needed to kill these eggs with x-ray gen¬ 
erated at 10 KV and with all intermediate voltages 
up to 1,000 KV. On the other hand, the practitioner 
of roen^en therapy is much more interested in Stone’s 
report than in the results of the Drosophila eggs, for 
he is desirous of avoiding an eiythema, and the higher 
the voltage, the less likely is on erythema to appear. 
Many of the older observations which Ellinger quotes 
were made with different exposure portals and show 
variations which are also entirely due to differences 
in scattering, not to some hypothetical differences in 
the effects of different wave-lengths of radiation. 
Ellinger quotes Sir Tkunas Lewis to the effect that 
erythema of the skin produced by roentgen rays is 
due to the liberation of histamine-like bodies. But 
on the next page, he offers several eriticisms of this 
theory which show that perhaps we still are unaware 
of the exact prooeas. The effects observed certainly 
can not be correlated with damage to the cell ferments. 
’^Beoent studies of the olinioal course of erythemas 
have shown that there are great variations in the 
periodimty and types, and it is probable that the 
process is much more complicated than Lewis has sug¬ 
gested. It is interesting in this connection to recall 
sn observation published years ago that the effect of 
extreme heat and cold gives rise to lesions of the tis- 
susK of the vascular system nearly identical with 
those produced by x-ray and radium. 

Xhe writer turns after ih«M) general diaoussions of 
observed on tim skm to the dianges whirii are 
by the radiation of various oigam. Present 
atMwnent eeO^^pon the effects 


the possible late damage to the offspring. It is very 
doubtful that the ordinary radiographic exposures 
UHcd in studying the position of the fetus in the uterus 
before delivery have any notable effect, although heavy 
therapeutic radiation has occasionally been noted in 
human beings to induce extensive lesions in the child. 
Most of these examples have been drawn from patients 
who have been rayed for cure of fibromyoniata of the 
uterus and are pregnant at the same time. It is un¬ 
likely that a viable child can be obtained with a fibro- 
myoma of any size, but it is wise in general to moke 
a preUminary Aschheim-Zondek test for pregnancy 
and to empty the uterus surgically before beginning 
x-ray treatment. A good many surgeons would reo- 
oiumend a hysterectomy under these circumstances in 
place of irradiation. From all these facts it is evi¬ 
dent that temporary sterilization should not be done 
ond if there is any reason for interference with pos¬ 
sible future pregnancy, total sterilization should be 
accomplished either by x-ray or by surgery. Geneti¬ 
cists azu agreed that it is doubtful that any notable 
effects will be discovered in the first generation of 
offspring after moderate radiation of the gonads, but 
point out that the second generation of animals shows 
radiation damage. They also are not in agreement 
that the moderate quantities of radiation used in diag¬ 
nosis will cause serious lesions in the second genera¬ 
tion; some doubt even the effects of large doses, and 
point out that inasmuch as most of such heavy doses 
to the genitals are given for carcinoma of the uterus 
or tumors of the testicle, the patient is sterilized any¬ 
way. It is well, therefore, to wait before making 
statements concerning irradiation damage until actued 
observations can be made uppn human offspring. The 
first generation children of rayed individuals are now 
being married, and within the next twenty years it 
should bo possible to get some useful statistics on this 
important question. 

The author then proceeds to a survey of the effects 
of radiation upon the various types of malignant 
tumors, and discusses, in a general way, the applica¬ 
tion of the fundamental principles on which such 
treatment is based. Some of the opinions quoted con¬ 
cerning the infiuence of hormones upon radio-sensi¬ 
tivity are obviously without much scientific founda¬ 
tion, and the writer is a little uncritical in certain 
fields. For example, it is now certain that pre¬ 
operative radiation of carcinoma of the breast is 
of ]|o yalne, and post-operative radiation of the 
ovaries is of little therapeutic importance in restrain¬ 
ing tike growth of a oanoer of other oi^ans. 

In a short chapter on the effects of eorpuscnlar 
radiation from radioactive substances the writer 
quohri ^ StudieB of Zadek to the effect that the sub- 
stan^ vrinrii be injected intravenously in the treat- 
were dangerous to life and not very 
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effective. Ellinger properly refuses to commit him¬ 
self on the therapeutic value of short-lived synthetic 
radioactive substances, expressing the opinion timt 
while they arc of iminense importance in experiment^ 
physiology as tracers of various elements in the course 
of metabolism, their therapeutic value is still un¬ 
proved. He also holds a very conservative attitude 
toward the use of neutromi until further information 
is available. 

The subject of the effect of light, especially ultra¬ 
violet, upon the general health and in the therapy of 
disease is very thoroughly presented with interesting 
observations on photopigmentation drawn from the 
author’s own investigations which tend to show that 
the presence of pigment alone is not necessarily pro¬ 
tective. Photodynamic sensitisation is reviewed, and 
the author makes the interesting statement that in 
xeroderma pigmentosa, usually assumed to be a light- 
sensitivity disease, the victim does not always show 
high light sensitivity and that the actual cause of the 
disease is still unknown. 

In the fifth section the writer again reviews in con¬ 
siderable detail the theoretical notions in regard to 
the action of radiation which have already been dis¬ 
cussed in the opening chapters. The modern litera¬ 
ture on the subject is pretty well summarized, but be 
gets into difficulties in trying to reconcile some of the 
older work by Glockcr and others with that of more 
recent observers, and the chief value of the discussion 
lies in showing that to many of these matters we do 
not as yet know the answer. He then turns to a study 
of the time factor in radiation and again finds it diffi¬ 
cult to reconcile contradictory statements. 

The book closes with an admirable bibliography of 
1,300 numbers. Most of the references are correct. 
Only a few typographical errors are noted. There are 
also excellent author and subject indices. The vol¬ 
ume offers a useful survey of a subject about which it 
is impossible to be dogmatic because of the huge gaps 
in our knowledge, not only of the underlying biologi¬ 
cal phenomena, but of the most suitable practical 
technics. Complete reversal in methods of treatment 
has taken place since radium and x-ray began to be 
used widely in the therapy of various diseases, espe¬ 
cially cancer, and further advances depend largely 
upon the slow method of statistical investigation of 
laige numbers of treated patients. Animal experi¬ 
ments have been of value chiefly as showing many of 
the fimdamental laws which govern the action of 
radiation, but have not been of much use in deciding 
a host of practical questions which arise daily in the 
treatment of human cancer. More and more it ia 
becoming evident as experience accumulates that there 
is no universally applicable technic for the treatment 
of the large number of diseases in which short waye- 
letq;tii ra^ation has in some bonds proved of great 


value. The problem is one of praoUoal therapyi not 
of biologioal theories. 

Faanois C. Wood 

8t. Lubx's Hospital, 

Nrw Tork, N. Y. 

MODERN ALGEBRA 

A Survey of Modern Alyebra, By Gareett Bibk- 

HOPF and Saxjkdbrs Mao Lakb. 450 pp. New 

York: Macmillan. 1941. $3.75. 

The rejuvenation of algebra by the systematic use 
of the postulational method and the ideas and point 
of view of abstract group theory has been one of the 
crowning achievements of twentieth century mathe¬ 
matics. Although many of the basic results stem 
back to Kronecker, Dedekind and Steinitz, the pres¬ 
ent-day subject is largely the creation of the great 
Woman mathematician, Emmy Noether. “Modem Al¬ 
gebra,” by one of her pupils, B. L. van der Waerden, 
will always remain the classical account of the subject 
as she conceived it. 

Although two or three books on the new algebra 
have already appeared in English, the present volume 
appears to the reviewer to be the best all-round intro¬ 
duction to the subject, unique in its clarity, balance, 
generality and inclusiveness. The size and plan of the 
book preclude a comprehensive treatment of any one 
topic; in compensation, the authors are able to say 
something about nearly every important topic, and 
they usually succeed in saying the really important 
things. In addition the book is enlivened by striking 
applications of modem algebra to other branches of 
science and made eminently teachable by the incluaion 
of numerous excellent problems and exercises. 

The power of the postulational method is empha¬ 
sized from the onset by developing the properties of 
the integers, rationals, real and complex numbers 
along with the elements of ring theory and field theory 
from well-chosen postulates. There follow chapters 
on elementary group theory, vector spaces, linear 
groups, ideal theory, algebraic numbers, Galois theory 
and other topics. The geometrical treatment of 
matrices as linear operators over a vector space is a 
judicious innovation. The authors even find space 
for the fundamental ideas of lattice theory, a vigor¬ 
ously growing branch of algebra particularly culti¬ 
vated by American mathematicians. 

In conclusion, the book is emphatically icoom- 
mended either as a text, an introduction to the litera* 
tare or a bird’s-eye view of one of the great branches 
of modem mathematics. 

Mobgak Ward 


Structure of Algebras, By A. A. ALbmff. 210 pp« 
New York: Colloquium Publications Of the Aitor 
icazt Matbematical Sodety, 19S9, ■ 

This book, written primarily for spedaUsta m aK 
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gebra by one of the leadix&g American experts, gives 
an authoritative account of linear assooiative algebras 
which have been the center of interest in algebra for 
over sixty years* The book is the first in English to 
utilize fully the new methods introduced by Emmy 
Noether and her pupils to refine and extend the 
theory. The preliminary knowledge necessary for its 
understanding may be found in the Survey reviewed 
above, or in the author's own text^ ^'Modern Higher 
Algebra.” 

The book begins by giving in less than fifty pages 
all the classical structure theorems. The remaining 
throe quarters of the book ore devoted to the numer¬ 
ous new results obtained in the last fifteen years due 
in the main to Emmy Noether, Richard Brauer, Hassc 
and Albert himself. Particularly noteworthy are the 


chapters on the representation theory expounding the 
methods Albert developed in the theory of Riemann 
ntaiKcCs add on the structure of rational division 
algebras where Albert has been able to avoid the com¬ 
plicated arithmetic of integral sets of an algebra. A 
final chapter, in which numerous unsolved problems 
are stated, and an excellent bibliography of the re¬ 
cent literature enhance the value of the book for the 
student. 

The book is written with great clarity and precision 
and more than fulfils the author's stated purpose in 
the introduction: to provide text on the theory of 
linear associative algebras . . . (and) a source book 
for young algebraists.” No mathematician at all in¬ 
terested in algebra tian afford to miss it. 

Morgan Waro 


SPECIAL ARTICLES 


A NOTE ON THE HYGROSCOPIC PROPER¬ 
TIES OF CLOTHING IN RELATION 
TO HUMAN HEAT LOSS 

Quite rec^^ntly we have noted in studies of heat loss 
from clothed subjects that the thermal effect of mois¬ 
ture changes in clothing can be of large order in rela¬ 
tion to human heat production. Such effects may 
produce confusing results in studies of heat loss under 
conditions of widely different relative humidity. In 
changing a clothed subject from a low to a high rela¬ 
tive humidity at the same temperature, the effect ap¬ 
pears as a plus error in the subject's heat balance. 
In short, the subject appears to produce more heat 
than can be accounted for by his metabolic rate. This 
process is the reverse of evaporation and is due to the 
absorption of moisture by the clothing with a result¬ 
ing evolution of heat. In the reverse change, loss of 
moisture from clothing produces A greater cooling 
than can be accounted for by the temperature of the 
environment. Both efforts are transient, and disap¬ 
pear nnder conditions of equilibrium. 

Loss or gain in textile weights due to hygroscopic 
properties has received extensive study from the 
standpoint of the industries concerned. The relative 
humidity of the ambient air has been considered as 
the oritioal factor involved and standard regain tables 
are available which give the weight of moisture picked 
up (or regained) by 100 parts of a given dry material 
at equilibtium in an atmosphere of a given relative 
humidity. These tables ^ow that between 30^ and 
iOO** F. air temperature has a minor effect on the 
ultimate state of equilibrium. In industry attention 
is given to moisture regain because of its technical im- 
por^ee iu spinning and its bearing on true weight 
of yam sold or received. 

feetorlm in^portanoe at present becauM of 


the interest of physiologists, biophysicists and engi¬ 
neers in developing highly efBcient garments for hu¬ 
man protection under extraordinary conditions of cli¬ 
matic exposure. In attempting to deal with this prob¬ 
lem in our own laboratory we have found no satis¬ 
factory references reporting the time curves of these 
adjustments in textile moisture content. This is the 
important factor, since it is obvious that the evolution 
of 100 calories of heat in a garment over a period of 
48 hours is of little practical consequence. On the 
other hand, if a considerable fraction of this heat is 
released, under certain conditions, over a period of 
one, two or three hours, the practical effect may be 
considerable. 

For the benefit of others who are concerned with 
this field, we are reproducing data which will be of 
assistance in roughly estimating the order of this 
effect in time. The results apply to a man's woollen 
garment weighing 1.86 kilos when dry at 70® F. 

A temperature and humidity controlled room was 
available for this study. A Sauter balance of 20 kilo 
capacity and sensitive to 50 milligrams was used. The 
garment was originally allowed to come to equilibrium 
at 70® F and 25 per cent, relative humidity. It was 
then weighed and packed in an air-tight metal con¬ 
tainer, while the temperature and relative humidity 
were being adjusted to a new level. The garment was 
then unpacked and hung on the balance. Weight gain 
or loss was recorded continuously at set intervals until 
full equilibrium was reached (Curve 1). This pro¬ 
cedure was repeated, using a new temperature and 
relative humidity setting for the last half of the 
operation. The garment was tested over a tempera¬ 
ture range from 45^ to 90® F. At each temperature 
a hi^b and low relative humidity was establn^ed (77 
per and 30 per cent, approxis^tety). The re- 
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BultB of nineteen different exposures are shown in 
Fig. 1. The graph represents gains and losses of 
weight in the suit for the first six hours. Final equi¬ 



librium was reached in most cases within twenty-four 
hours. The legend referring to each curve indicates 
the condition at which the suit was in hygroscopic 
equilibrium when exposure started, and the exposure 
condition which resulted in a given weight gain curve. 
For example, the legend for Curve No. 7 reads 90® 
F, 28 per cent. R.H. “->90® F, 77 per cent. R.H, 
This means that when the suit was in equilibrium at 
90® F and 28 per cent, relative humidity and was then 
exposed to a condition of 90° F and 77 per cent, 
relative humidity, it gained weight as described by 
this time curve. 

The significant effect of garment moisture gain or 
loss on skin temi)erature and heat balance may 
illustrated from the magnitude of the weight changes 
in the first hour of exposure. For example, in Curve 
No. 7 again: In the first hour the garment picked up 
76 grama of moisture which has a heat gain equivalent 
of about 44 calories.^ This value is 50 to 60 per cent, 
of the resting hourly heat production of an adult man. 
If one started with a heavy garment of 3 to 4 kilos 
dry at moderate temperatures, the total heat evoluti^ 
in the first 2 or 3 hours would obviously be at least 
equal to the physiological heat production at rest, AM 

1 The ealorie equivaleut of a lO'gram change in weight 
is about 5.8 ealortos. 


curves indicate ibat more than half the total dumge 
in weight takes place in the first two hours of ex¬ 
posure. Another conclusion to be drawn from the 
figure is that relative humidity influences the wei|^t 
change far more than temperature, although the effect 
of 10° rises in temperature is observable for compar¬ 
able relative humidities. Finally, it may be of some 
interest to note a hysteresis effect. At a fixed tem¬ 
perature, in varying relative humidity from a given 
low to a given high value and back to the original low 
again, the garment gained more moisture before 
.reaching equilibrium at the high humidity than it 
lost in returning to equilibrium at the original low 
humidity. 

A thorough knowledge of the hygroscopic proper¬ 
ties of different materials as well as the thermo¬ 
dynamic implications inherent in the body-clothing 
system is of considerable importance in designing pro¬ 
tective garments for optinunn comfort under extreme 
conditions. 

jBAy H. Neldach 
L, P. Herbingtok 

John B. Pikece Laboeatoet of Hyoienk, 

New Havisk, Conn. 

TREATMENT OP RENAL OSTEODYSTRO¬ 
PHY WITH DIKYDROTACHYSTBROL 
(A.T.10) AND IRON 

Renal osteodystrophy is a generic name for osseous 
disorders simulating rickets, osteomalacia or osteitis 
fibrosa cystica, but originating from chronic renal in¬ 
sufficiency. The most important metaboHo defect is 
poor calcium absorption due to large phosphorus ex¬ 
cretion by the bowel as a result of renal insufficiency. 
Yet vitamin D, specific in promoting calcium abso^- 
tion in rickets and osteomalacia, is singularly indEeS- 
tive in renal osteodystrophy. This is true in a series 
of 5 cases in which detailed metabolic studies were 
made in this clinic. Vitamin D in ordinary thera¬ 
peutic'doses for prolonged periods orally or intrur 
musenlarly or in single massive dose by mouth failed 
to elicit any significant clinical or metabolic response. 

This led us to the use of dihydrotaebysterol 
(A.T-IO), an irradiation product of ergosterol, first 
introduced by Holtz* in the treatment of hypo|>ara'* 
thyroid tetany. Our experience with A-T.IO in 3 
oases of osteomalacia* indicates that this compound 
promotes caletom and phosphorus absorption by the 
intestine and deposition in the bones, contrary to the 
earlier view* that A.T.IO was not anti-rachitic^ lA 

1F. Holts, H. Gissel and K. Bossmaim, 

/. CMf., a4at 521, 1984, 

« H. I. Chu, 8, H, Liu, H. C, Hsu and H. C, Chum, 
riuta imd Phosphorus MeUbolimn in OstedmalacU^^ V 
A (kxnpariBon of the Efteets of A^T.lO (Dlhydrotsifi^ ^ 
sterol) tod Vitamin D. To bo pnbU^ed* 

SF. Albright, el ol., 











Tiew of the favoriible effeotB on osteomalaoiR, tvo of 
pave patients vith renal osteodystrophy received by 
month A.TJ.0 in 3 ee daily doses for 5 fonr-day meta¬ 
bolic periods while on a high calcium and modcfratc 
phosphorus intake. In both cases there was an iin- 
mediate and progressive decrease of fecal ca^lcium. 
While calcium appeared in significant amounts in the 
urine in one oase^ it remained absent in the other. 
The net retention of calcium at the height of A.T.10 
action during the last period of its administration or 
the following 2 >eriod amounted to 60 per cent, of the 
intake. This was followed by a corresponding phos¬ 
phorus gain due to a diminution of phosphorus eluni- 
nation both in the stool and in the urine. The scrum 
calcium, low initially in both eases, was raised to 
normal; and the inorganic phosphorus, high to start 
with, was reduced to normal during the A.T.IO 
therapy. Thus in remedying the basic metabolic de¬ 
fect underlying the bone disease in renal osteodystro¬ 
phy, dihydrotachysterol appears to be highly effica¬ 
cious, similar to vitamin D in rickets and osteomalacia. 
However, the effiect of A.T.IO lasts for 7 or 8 four- 
day periods after the therapy is discontinued, in 
contrast to the long-sustained aftereffect of vitamin 
D in rickets and osteomalacia. Therefore, to secure 
substantial remineralisation of the skeleton in renal 
osteodystrophy it would be necessary to administer 
A.T.10 for a prolonged period of time. 

Another njode of therapy which we believe to be of 
interest in renal osteodystrophy is the oral administra¬ 
tion of iron salts. It is well known in elementary 
chemistry that iron combines with phosphate to form 
insoluble ferric phosphate. That similar reaction 
takes place in the intestine is indicated by the experi¬ 
mental work^ shoeing that iron added to a non- 


raehiiogenie diet of rats produces rickets. Thus iron 
in large doses is contraindicated in rickets and osteo- 
lualaeia. However, in renal osteodystrophy with 
hyperphosphatemia and high concentration of phos¬ 
phate in the intestine interfering with the assimilation 
of calcium, the phosphate-precipitating action of iron 
may be utilized to advantage. Accordingly, the two 
patients wtih renal osteodystrophy referred to above 
were given ferric ammonium citrate 6 gm daily for 
from 6 to 14 metabolic periods. The most consistent 
changes were a decline of the serum inorganic phos¬ 
phorus and an ascending tendency of the serum cal¬ 
cium. The phosphorus balance showed a decline due 
to an increase of stool excretion of phosphorus. The 
ieoal elimination of calcium was usually diminished, 
giving rise to favorable calcium balance. This in¬ 
crease of calcium retention is most probably the result 
of the calcium-s 2 )aring action of iron in combining 
with phosphorus in the intestine. Thus from the 
standpoint of combating phosphate retention and 
promoting calcium gain in renal osteodystrophy, iron 
therapy proves effective. 

In view of the present unsatisfactory state of 
affairs in the therapy of renal osteodystrophy, dihy¬ 
drotachysterol (A.T.IO) and iron seem to be rational 
and useful items in the treatment of such condition. 
As far as we are aware, the use of A.T.IO or iron in 
osseous disorder due to renal insufficiency has not been 
recorded in the literature. This is a preliminary re¬ 
port, and the detailed data will be published else¬ 
where.® 

S. H. Liu 
H. I. Chu 

Dspartment or Meuicine, 

Peifiko Uniok Medical College, 

Peiping, China 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


CONCSRNINQ THE NATURE OF TYPE C 
BOTULINUS TOXIN FRACTIONS 

The first portions of condensate obtained by use of 
the standard lyophil apparatus in the dehydration of 
type 0 botulinus toxin consist of a high concentration 
of the thermo^stable fraction of this toxin. Recogni¬ 
tion of this fraction in batulinus toxin was announced 
^ Bronfenbrenner and Sdilesinger in Science in 
: ^021, though they gave no method of obtaining it in 
pure form in quantities sufficient for our study pur- 

\ fraction, which for convenience may be desig- 
A, oozudats of ammonia salts. It is thermo- 

^ K. Diamond, /o«i% 4 : 442, 


stable, and may bo obtained in high concentration in 
almost pure aqueous solution by the method named. 
No antigenic property has been demonstrated for this 
fraction and it, therefore, has no specific antibody. 
Neutralisation by type C antitoxin does not occur. 
Fraction A is a neuro-toxin which acts without delay. 
Sub-lethal intraperitoneal doses in mice result in ner¬ 
vous irritability for about 30 seconds, followed by 
what appears to be a complete anesthesia for four to 
six hours and eventual complete recovery. Thirty 
intraperitoneal, 18 gram mouse, mld’s^ administered 
orally to a three-pound mallard dude, result in a typi- 

ft. Liu and H. I* 0hu, ^‘Benol Osteodystrophy: 
Studies of OaleLtim and Pho«mhorus Metabolism with 
Spas^ fieleretKoc to Pathogenesis and Effects of Dihydro- 
tasa^fStd^ (A.T.1Q) and uon. ** To be published. 




cd ea$e of botulism.. The onset in the duck is rapid 
irith paralysis of the third eyelid and complet#. 
paralysis within one hour. Complete recomy 
occur as early as the 24th hour, though 48 hours is, ;^ 
the more common period. 

Fraction A is volatile and escapes from an open 
vessel on prolonged boiling. It is very stable at room 
temperature and resistant to bacterial action as op¬ 
posed to the thermo-labile fraction. Non-sterile, 
corked samples have been held for a ten-month period 
at room temperature without loss of toxicity. 

It is unlikely that the A fraction ever exists in the 
free state in nature. Removal of this fraction from 
the toxin mixture as evolved by bacterial growth re¬ 
sults in a remaining fraction which is no longer toxic 
by oral administration, though it is still toxic by 
injection. Restoration of the A toxin fraction regu¬ 
larly results in a return to toxicity by the oral admin¬ 
istration of the mixture. 

Fraction A is destroyed by strong alkali. This fact, 
coupled with the above findings, may account for the 
occasional collection of field samples, in semi-arid 
regions, which are toxic by injection in test animals 
but which are comparatively non-toxic by oral admin¬ 
istration in normal doses. Complete separation of the 
two toxin fractions in nature has not been demon¬ 
strated. Reduction of fraction B to powder dryness 
by the lyophil process results in only partial loss of 
toxicity by the inoculation route. 

Don R. Coburn 

Fish and Wildlife Seevicb, 

U. S. Depaetment op the Interior 

A DARKENING TECHNIQUE FOR INDUCING 
VIRUS SYMPTOMS IN MATURE AS 
WELL AS IN GROWING LEAVES 

A RECENT article^ on rapid transmission techniques 
for stone-fruit viruses was concerned with such devices 
as pruning, defoliation and girdling of growing plants 
for the purpose of shortening the incubation period. 
Incidentally, these techniques also offer promise for 
producing intensification of disease symptoms and for 
concentrating viruses in local areas. 

Still more recently it has been discovered that the 
simple device of excluding light from the leaves into 
which one wishes to move the virus functions in a 
similar manner to the above but has the additional 
merit of inducing symptoms also on shoots and leaves 
that are not growing. To date only the virus of the 
Yellow-Red or X disease of peach has been tested, 


Sometimes within 4 weeks from the time the sha de s 
Were installed. Similarly^ darkeokmf one of tfa4 
branches ^ older seedlings flhich had completed their 
first seasolf^ growth induced symf toms Mthin 6 w^s 
after the shades were installed. Although in these 
particular experiments the symptoms were not evi¬ 
dent before 4 to 6 weeks after darkening, the shades 
need not be left on more than about 2 weeks and 
possibly the time of shading can be still further 
shortened. The growing seedlings were about 20 
inches tall, branchless and each received a diseased 
bud midway on the stem. The older non-growing 
seedlings had either 2 or 3 branches and eacli received 
a diseased bud (sometimes with difUculty because of 
the cambium condition) near the base of the branches. 
Thus it was possible to darken cither budded or un¬ 
budded branches. The shades, consisting of light¬ 
proof paper envelopes, had proi>er provision for ven¬ 
tilation and were held in place by clips attached to a 
stake. 

The movement of the virus is apparently associated 
with the major movement of carbohydrate as pointed 
out by Bennett^ for curly top virus movement in sugar 
beet and tobacco. Shading a portion of a plant stops 
photosynthesis in that part and favors the transport 
of carbohydrate into the shaded part, and if the 
entering food passes through a part of the stem con¬ 
taining the virus the latter apparently is carried along 
with the food. By placing the diseased bud some¬ 
where between the shaded region and the food source, 
which in this case was unshaded leaves carrying on 
photosynthesis, it has been demonstrated that the virus 
was carried into the shaded leaves which were receiv¬ 
ing food. Therefore, the fact that temporary darken¬ 
ing will induce entrance of the virus and the develop¬ 
ment of disease symptoms in no^growiigg as well as 
in growing tissues affords another important trans¬ 
mission technique to expedite investigations on plant 
viruses. Since darkening does not involve severe 
treatment of the plants nor necessitate new plant 
growth for symptom expression it should prove of 
value in many situations where pruning, defoliation 
and girdling can not satisfactorily be used or where 
it is difficult to induce the formation of new shoots. 

E. M. Hildebrand 
0. F. Curtis 

Cornell Universitt 

sC. W. Bennett, Jour, Agr, M6$,, 54: 47(MH)2, 1937. 
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but it seems probable that the effects of shading will 
be generally applicable to other plant viruses. 

Darkening the upper half of young rapidly growing 
pwdi seedlings for 2 wedks iniitteed disease eis^ptoms, 
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VIRUS INFECTION OF TH 


By Dr. BRNBST W. 

DEPARTMENT OF PATHOLOGY, VANDERBILT UNIVEii 


Experience extending over a number of years with 
experimental inoeulation of embryos of incubating 
bai-eggs has demonstrated a high degree of suscepti- 
hitity of the developing avion cells and tissues to a 
number of infectious agents including viruses, bac¬ 
teria, i^iro^aetes, fungi and protosoa. It is evident 
that tMa avian host in its embryonic stage is much 
more susceptible to several infections than are adult 
cbidiens and i^i^haps more so than the natural host 
of particular agents eoncemed. 

" Indicative of a greater susceptibility of chick em- 

' A delivered before Section B^7 of tihe Sym- 

“iO: of the fiftieth anniversary of the Dniverstty of 
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b ryoB as compared with the adult hen or with a mam- 
11 lalian host is the wide dissemination of focal areas 
0 ? infection within the body of the embryo inoculated 
i] i the chorioallantoic membrane with, for example, 
t! le yimses of vaccinia or herpes simplex, neither of 
vrhich causes more than a mild local lesion in chickens, 
and ordinarily no conspicuous if any disseminated 
Icfsions in mammals. It is not to.be inferred, how¬ 
ever, that avian embryonic cells and tissues can be 
ixifeoted by any virus or other agent, for tliey possess 
tr^watd some agents a complete refraetiveness that is 
ox Mtttixo of natural immunity. 

Bxpe^enters who have utilieed mammalian em- 
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£ the study of infection have come to the con - 
likewise that these fetal tissues are sometimefi 
ngly susceptible. Such was the inference o f 
ler and Woolpert from the results of inocula - 
L rabbit embryos with vaccinia virus, and ol! 
- pig embryos with the salivary gland virus, 

LS not possible at the present time to explain thf' 
degree of susceptibility of embryos, but evei * 
observations upon some virus lesiona of adults 
^ is indication that young and relatively undiffer- 
uted cells sometimes apixuir to be more propitiou^4 
.ia than mature cells of the same kind. If tho 
ive metabolic processes of growing cells should en • 
nee the susceptibility of a particular enviroumenf, 
en the embryo obviously might offer a fertile flehl 
or virus multiplication. Another possible contrib - 
ting factor is the absence or relatively ineffective us-e 
>f a specific immunity mechanism in the embryo. 
The progress and pattern of an infectious disease iii 
an adult are the resultants of the operation of pro¬ 
tective mechanisms that sonjetimes are very rapid anfl 
efficient, sometimes slow and ineffectual. 

The indicated, and even in some instances demon¬ 
strable, exceeding susceptibility of embryonic tissues 
to certain infectious agents leads one to n consider¬ 
ation of the phenomena and frequency of prenatal 
infections in general, and especially of those affectim^ 
the human fetus. Instances of prenatal infection ai e 
not uncommon and under some circumstances infe< - 
tion of the embryonic tissues is the most conspicuous 
and dramatic feature of the disease, particularly whe.i 
it results in abortion. Such is the case, for examph^, 
with so-called virus abortion of mares, studied esp<|- 
cially by Dimock and Edwards, in which the foal be¬ 
comes extensively infected with a specific viru 
whereas the mother may present little or no clinicfl 
evidence of disease. Similarly, brucellosis of cattl« 
results frequently in abortion and the chorionic ceUs 
of the fetal placenta are heavily infected with 
abortus, as was shown by Theobald Smith. 

In human beings intrauterine infection of the enj- 
bryo has had its most conspicuous exemplification i^ 
congenital syphilis, although virus infections, espe 
cially those of the great contagions, like smallpo :} 
measles and chicken-pox, while well known, are rarf 
An incomplete review of the literature revea.s 
well-authenticated instances of smallpox, measles anji 
chickenpox in newborn infants. Intrauterine inump*b 
scarlet fever, erysipelas, recurrent fever, malaria and 
infection with E, t^phi have also been reported. | 
The relative infrequency of infection of the fetrP 
from the maternal disease is indicative of a rathtk 
effective barrier between the susceptible tissues of ttfe 
embryo and the virus- or germ-bearii^ cells and fluiOs 
of the mother. In the case of infective agents carried 
by the blood stream the determinative barrier in aU 


probability is placental. Rarely if ever does an im* 
mune mother permit the passage of infection through 
the placenta to the fetus. Intrauterine infection is 
really one concerned with the spread of disease in a 
susceptible and infected mother to her intrauterine 
charge. 

In the case of an immune mother bearing in her 
womb the susceptible tissues of her fetus another 
problem is introduced; namely, the problem of the 
transplacental transfer of specific immune bodies, 
which will be touched upon in the discussion. 

In the event the mother is infected with a microbial 
parasite that lives and multiplies in the body fluids 
and is transported by the blood stream, the patho¬ 
genesis of intrauterine infection is probably quite 
different from that involved in the passage of « virus 
from mother to fetus. In the former instances the 
motility of the parasite or a breach of continuity in 
the placenta] barrier due to a focus of infection, an 
infarct or otherwise, might be the determining factors, 
but in the case of a virus brought into contact with an 
intact placenta the clement of relative susceptibility 
of the cells which constitute the maternal-fetal union 
might be of prime importance. 

It is my purpose in this lecture to present some 
recent experimental work that has to do with the 
susceptibility of the cells of human placentas and 
fetal membranes, and to discuss some of the observa¬ 
tions which Dr. K, Anderson and I have made in rela¬ 
tion to problems which I have endeavored briefly to 
suggest to you. 

As a result of interest in devising new means of 
approach to studies of virus infections Drs, B. Doug¬ 
las, K. Anderson and I succeeded a few years ago in 
grafting human skin on the cljorioallantois of chick 
embryos. The grafts became readily established and 
were well-nourished throughout the remainder of the 
incubation period. The human cutaneous epithelium 
under these circumstances was proven to be suscep¬ 
tible to infection by the viruses of vaccinia, smallpox 
and herpes simplex. 

By means of this technique we tested the possibility 
of infecting human epithelium with material from the 
vesicles of varicella and herpes zoster because the pre¬ 
sumptive viruses of these two diseases have not yet 
been successfully inoculated in any other than the in¬ 
tact human host. Our experiments were not success¬ 
ful in this respect, and our failure led us to the use 
of grafts of human fetal membranes similarly im¬ 
planted on the chick chorioallantois, on the assump¬ 
tion that they might be more susceptible than human 
skin. 

It was our desire to test especially the susceptibility 
of human fetal cells to the viruses of varicella and 
zoster, but again we were unsuccessful in inducing 
these infections in the grafts. However, the grafts 
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themselves and their reaction to inoculation with cer¬ 
tain other viruses were of considerable interest, espe¬ 
cially in view of the fact that the human fetal mem¬ 
branes have not heretofore, so far as I know, been 
subjected to study by moans of this technique. Be¬ 
fore entering into a discussion of our results I should 
like to cull your attention briefly to the procedure 
which we used. 

Technique 

Human placentas and tnembranes were received 
diiictly from the obstetrical operating room in a 
sterile pan covered with a sterile towel. With sterile 
instruments an are^i of thin membrane was located in 
the neighborhood of the placenta. A sheet from 5 to 
8 ems square was cut out with scissors and spread 
upon a previously prepared sterile block of cork. 
Slabs of cork about 10 x 15 x 3 ems were beforehand 
wrapped in gauze and paper and sterilized. Just be¬ 
fore using, the wrapping was removed and the gauze 
moistened with aterile sfiline. The gauze was then 
folded back, exposing the cork surface, and upon this 
the sheet of membrane was spread with the chorionic 
surface upward, if that membrane was to be used for 
grafting. Upon the exposed surface of the chorion 
lies a layer of decidua which Wiis llrst stripped oil 
with forceps. There remained a thin sheet of chorion 
and underlying amnion. Tljose were easily separated 
with the aid of forcei)s. The sheet of chorion was 
folded upon itself with the epithelial surface envel¬ 
oped until used. 

The chorionic membrane was then spread out on the 
cork with the epithelial surface uppermost, and with 
a sharp scalpel it was cut into 1 cm squares, as many 
us needed. 

Eggs incubated 9 to 11 days were prepared be¬ 
forehand for opening, by catting a square window 
through the eggshell and coating the surface with 
melted paraffin. They were then placed in the incu¬ 
bator with window up until ready for use. 

The window was opened by cutting the shell mem¬ 
brane on three sides with a half spear-point needle 
and tearing off the dislodged shell from the fourth 
side. A puncture through the shell overlying the air- 
sac facilitates dropping of the exposed membrane. A 
square of human membrane to be grafted w^os ad¬ 
justed to the flat end of n small, sterile, searing iron 
of polished steel, with mesodermal surface exposed. 
The graft was then placed on the chorioallantois, dis¬ 
lodged from the searing iron and smoothed into place. 
The window was closed in the usual way with a 
vaseline-paraffin ring upon which a coverglass was 
laid. The grafts were fixed at desired intervals by 
cutting out the chorioallantois to which they were 
attached, placing it on moist, absorbent paper, and 
firing in inker’s fluid. 


The procedure was the same when amniotic grafts 
were desired. The membranes were placed on the 
cork always with the surface to be grafted uppermost. 
The two membranes were then separated, but that 
which was downward with the epithelium in contact 
with the cork was always discarded. Bacterial con¬ 
tamination of grafts from the placental membranes 
prepared in this way was observed only very rarely. 

Dei^cription or Grafts 

The human membranal grafts became attached 
readily to the chick chorioallantois, and survived 
throughout the period of incubation, under favorable 
circum8tance.s. Both chorionic and amniotic mem- 
bi'anes are very thin and avascular and nourishment 
took pla<‘a apparently by plasmatic circulation; for 
there was no vascularization. An amniotic graft ap¬ 
pears in microscopic sections as a single layer of 
ciiboidal or low columnar epithelial cells resting upon 
fi hyaline basement membrane. Beneath the basement 
membrane is a delicate layer of collagen cont.aining 
rare nucleated cells. The cliorionic layer is thicker. 
Its epithelial surface is composed of several thick¬ 
nesses of its polygonal cells that rest upon a hyaline 
membrane; beneath which is avascular collagenous 
tissue, containing few cells, but relatively more than 
the anmion. 

Inoculation of a graft was usually performed about 
24 to 48 hours after grafting. A paste of virus-con¬ 
taining tissue was applied directly to the presenting 
surface of the graft without scarification. 

By means of this technique we succeeded readily 
in infecting grafts of human amnion with the viruses 
of herpes simplex, variola and vaccinia. In addition 
to these Dr. Anderson also succeeded in inducing in 
human amniotic grafts infection with the virus of 
mare abortion (Dimock and Edwards) which hitherto 
had not beyond doubt been propagated in the tissues 
of an alien species. 

It was of interest to observe, however, that, in com¬ 
parison with the amnion, human chorion was very re¬ 
sistant to all the viruses used, and it was only rarely 
that Dr, Anderson succeeded in infecting the latter 
with herpes simplex, variola, and vaccinia. In no in¬ 
stance did infection with the virus of marc abortion 
occur in human cliorionic epithelium. 

Because embryonic cells of the developing egg are 
not demonstrably susceptible to infection with the 
virus of mare abortion, successful infection of human 
amniotic grafts with it has served to demonstrate, not 
only the susceptibility of human fetal tissue to this 
virus, but also that a susceptible tissue grafted upon 
the non-susceptible chorioallantois of the chick em¬ 
bryo does not lose thereby its susceptibility. Like¬ 
wise an insusceptible tissue when grafted upon the 
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ohorioallantois does not beoome aoeoeptible to a vims 
that readily infects the latter. This was shown by 
grafting human amnion onto the chorioallantois and 
inoculating it with fowl-pox. Although the infected, 
hyperplastic and inclusion-oontaining epithelium of 
the cliick membrane impinged directly upon that of 
the amnion no evidence of infection of the latter was 
discernible. 

Relative Insusoeptibilitt of Chokionio Epi¬ 
thelium OF the Human Fetus as Com¬ 
pared WITH Human Amnions 

For the purposes of the present discussion the diffi¬ 
culty we experienced in securing successful infection 
of the chorionic epithelium, while amniotic epithelium 
readily and regularly became infected, is of particular 
interest. In several experiments in which chorion and 
amnion wore implanted on the same chorioallantois 
and inoculated with the same material simultaneously 
and as nearly as possible by the same technique, am¬ 
nion became infected but chorion remained refractive. 

Several possible explanations occurred to us, among 
them the circumstance that the fetal membranes might 
have been obtained from women who had acquired an 
immunity to the particular viruses which we used. 
Although this did not seem to us a likely explanation 
of our failure to infect the chorion with the virus of 
mare abortion, our lack of knowledge of this agent 
excluded elimination of the perhaps remote possibility 
of acquired human immunity to it. But we were able 
to obtain experimental evidence directly opposed 1o 
an assumption that acquired antibodies in the chorion, 
not effectively present in the amnion, might have been 
the cause of tJie difference in their respective suscepti¬ 
bilities. 

The human placenta is so constructed that the 
chorionic epithelium is in direct contact with the moth¬ 
er’s blood. Rodents, apes and man have placentas of 
this so-called hemo-chorial type, but in other types of 
mammals the relationship of the chorion to the moth¬ 
er's blood is not so intimate, for it is separated from 
the maternal blood by various membranes and sup¬ 
porting tissue, in swine by five layers and in rumi¬ 
nants by four. Therefore in discussing the question 
of transplacental infection or immunity the utero¬ 
placental structure is a most important and perhaps 
determining factor. T shall have occasion to refer to 
this difference in placental structure again. 

Assuming, however, that maternal immune bodies 
did come in direct contact with the chorionic epithe¬ 
lium and remained associated with it in the mem^ 
branal grafts, there is experimental evidence that they 
would not be effective in preventing infection of the 
grafts. Evidence against this waa obtained from 
grafts of skin, especially skin from chickens rendered 
completely refractory to fowl-pox as a result of in¬ 


fection and repeated inoeulaticms with the fowl-pox 
virus. 

g Dr. Anderson and 1 were able to show that such 
immune skin became quite susceptible to infection by 
the fowl-pox virus after being grafted on the chorio¬ 
allantoic membrane of developing hen-eggs, and re¬ 
gained the refractory state when regrafted upon the 
immune fowl. It appeared from these resulhi that 
whatever factors contributed to the immune state 
they became ineffective when the epithelium of the 
akin was removed from the immune animal and was 
grafted on the chorioallantoiB. In the case of anti¬ 
viral antibodies the probability is that they became 
diluted and absorbed by the plasmatic circulation in 
the graft. Another indication of the loss of resis¬ 
tance of tissue to infection by a virus following graft¬ 
ing on the chorioallantois was the susceptibility to 
vaccine virus of grafts of human skin from persons 
who were actively immune to cutaneous vaccinia. 

These experimental results indicate that if chorionic 
epitlielium should acquire antibodies from direct con¬ 
tact with the mother's blood these antibodies would 
not be effective in preventing infection should the 
chorion at the time of inoculation be already grafte<l 
upon the chorioallantois of chick embryos. 

Another explanation of the apparent relatively firm 
resistance of chorionic as contrasted with amniotic 
epithelium is based upon mechanical reasons, and 
should receive further investigation. In our experi¬ 
ments portions of the fetal membranes were used in 
which the decidua was firmly attached to the chorion, 
and was separated by peeling. There is a certain 
amount of degenerated cells in the cleft between the 
two, and unless this is removed virus placed upon the 
surface might not contact the chorionic cells. In one 
instance in which the decidua was separated and re¬ 
moved as completely as we could, infection of dior- 
ionic cells with the virus of herpes simplex did occur. 
In other instances, however, where cuts were made 
through the chorion with the iris scissors to expose 
the underlying cells, and virus was inserted, no in¬ 
fection was observed. In addition to the possible 
obstructing effect of overlying decidual tissue it ap¬ 
pears that the chorionic epithelial cells possess a sort 
of intercellular matrix which keeps them from inti¬ 
mate contact with each other. This too might operate 
to prevent the spread of viruses because these agents 
seem to require an intracellular environment for their 
multiplication. 

Finally, it might be assumed that chorionio epithe¬ 
lium of man is naturally a resistant medium for the 
viruses which we have used, und for others that 
feet pregnant women. Beealiing the intimate 
tion of moiher^s blood to idiorionic epithelium of ibe 
fetus it is difficult to escape the oonclttalon fl^t 
latter is of a low grade of amicepti^ity, 
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irektively few oews does it appeiur that the fetus eon^ 
tracts from an infected mother such very oontagious 
diseases as measles, mumps, chicken-pox and influ-^ 
enza. That being the case, it would seem more log¬ 
ical to assume the exceptions to be due to a breach 
of continuity in the chorion such as by focal areas 
of infection or by infarcts rather than that in sucli 
instances the elioriouio epitlielium was abnormally 
susceptible* The results of experimental study of the 
permeability of placentas to colloidal and particulate 
materials are also against the presumption that they 
would be pervious in on uninjured state to viruses and 
other infectious agents. 

Trinsplaoektal Passage op Particulate Matter 

While knowledge is yet too incomplete to x>ermit 
the formulation of any general theory of permeability 
of the placenta or to permit decision whether the 
placental barrier of inammals is a filter or has secre¬ 
tory functions, there is much evidence to show that 
toxins or foreign proteins practically never pass even 
the hemochorial placenta, although antibodies readily 
do so. It seems worthy of emphasis that although 
foreign proteins in general do not pass through the 
hemochorial placenta, antibodies (agglutinins, hemo¬ 
lysins, antitoxins, antiviral bodies), whether of foreign 
origin and introduced passively into the mother, or 
originating in the maternal tissues as a result of ac¬ 
tive immunization, do, it appears, pass through read¬ 
ily. According to the estimates of Lewis and Wells 
and of Boyd, the blood of the human fetus is prac¬ 
tically devoid of euglobulin, which indicates that this 
protein does not pass freely from motlier to fetus, 
although it is often the fraction associated witli anti¬ 
body, The suggestion is obvious that there might 
either be a selective action of the chorion which per¬ 
mits the passage of a protein antibody, or that the 
antibody is a smaller and more diffusible molecule 
than would be expected were it identical with a serum 
globulin. 

The experiments of Wislocki and of others deinon- 
(rtxate how actively phagocytic the cells of the chor¬ 
ionic epithelium of certain animals arc for large mole- 
eules of colloidal dyes, and it is likely that foreign 
proteins and particles of other kinds are taken up 
similarly by these cells. 

If tiiis is true it would be difficult to escape the 
oouelusion that human chorionic epithelium which is 
in Immediate contact with maternal blood likewise 
contacts and probably incorporates particles of cer¬ 
tain circulating viruses and other infectious agents. 
If these cells were os susceptible as some other fetal 
would seem likely that f^uses of infected 
^ would tardy if ever esciitpe intrauterine at- 

of suidi disetmes im measles, smallpox, ohicken- 
yellow faver in wUdb the re^pwrtiye ri 


are known to be present at least in certain stages in 
the circulating blood. As a matter of fact, intra¬ 
uterine infection with these viruses is at most of rela¬ 
tively rare occurrence, and is observed most fre¬ 
quently in smallpox. 

Iktrautkrjnk Virus Infections m Human 
Fetuses 

Of all intrauterine infections with the viruses of the 
common contagious diseases smallpox seems to be the 
most common and has been observed for many years, 
yet no statistical data on the relative frequency have 
come to my attention. Intrauterine infections with 
measles and chicken-pox, though rare, are authenti- 
c>ally established. Rare reports of infection of the 
fetus with mumps, influenza, yellow fever, encephalitis 
and rabies can not be accepted with a great deal of 
assurance. 

Virus Infecjtions op Mammals Readily Transmis¬ 
sible TO the Fetits Presumably by the Mother 

There are other virus diseases of inammals, how¬ 
ever, that are commonly transmitted to the fetus, and 
in at least one of them, abortion of mares, the only 
conspicuous evidence of the prevalence of the disease 
is the event of abortion of an infected foal. 

In human beings the so-called '^inclusion disease” 
(a very poor name) characterized by a wide-spread 
occurrence of foci in which cells of various organs 
contain large intranuclear and sometimes cytoplasmic 
inclusions, has been found in several cases in newborn 
infants and in the stillborn. The presumptive vims 
of this infection appears to be similar to those that 
cause infection of the salivarj^ glands of other mam¬ 
mals, i.e,, guinea pigs and mice, the virus nature of 
which has been ascertained. In guinea pigs the in¬ 
fection is not contracted in utero, and in human be¬ 
ings, although a fetus may be infected, there is as 
yet no information relative to infection of mothers. 

Experimental evidence of Markham and Hudson 
derived from inoculation of guinea pig fetuses with 
the salivary gland virus indicates a firm resistance of 
the chorionic epithelium of that specie.? to infection 
witii it. They state that “the remarkable resistance of 
the chorionic epithelium to infection and injury when 
surrounded fay masses of infected fetal mesenchyme is 
a striking feature of the placental pathology.” 

In abortion of mares the mother of an infected foal 
usually shows little or no evidence of disease, and 
nothing is known about the pathogenesis of her infec¬ 
tion, although the fetus can be infected and resulting 
abortion caused experimentally by inooulatiou of the 
pregtiont znarc. 

In mice lymphocytic choriomeningitis (which some¬ 
times affects human beings) may be a prenatal infee- 
tibn |»assing from generation to generation, often 



8CmN€E 


voh. m. um 


^Tising little damage to adults. Pregnant females 
that continue to carry virus in the blood after olinioal 
recovery transmit the virus to their embryos. The 
mechanism of intrauterine infection is unknown. 
Traub speaks of a possible “growth” through the 
placenta. 

Bacterial Inpeotiok op Mammalian Fbtal 
Membranes 

In natural infection through the placenta the chor¬ 
ionic epithelium is in at least one bacterial disease 
the susceptible rather than the resistant membrane, 
and its infection detormin(?8 the picture of the fetal 
disease that eventuates in abortion. This selective 
ausceptibility of the chorionic epithelium was demon¬ 
strated by Theobald Smith in bovine fetal membranes 
infected with Brucella dbortm* Only the chorionic 
membrane is involved, but it is markedly altered by 
the fact that practically every cell of certain areos 
is distended to the point of rupture with densely 
packed masses of the tiny bacilli. It seems pr()bable 
in this disease tliat the bacilli enter the utero-diorionic 
space by way of the blood veasela in the uterine wall 
and then become phagocytosed by the chorionic ep- 
tbelium in the cytoplasm of which tJiey find a stimt- 
lating medium for their growth. It is quite possible 
that focal areas of infection of the uterine mucosa 
serve as distributing centers from which the bacteria 
gain access to the utero-chorionic space. 

Some such peculiar susceptibility of the chorion 
or other placental cells pr<)bably permits the multipli¬ 
cation of the virus of mare abortion, although this 
has not been demonstrated. 

Thus it appears that instead of acting as a barrier 
to infection the fetal membranes might offer especially 
favorable conditions for both bacteria and viruses of 
certain kinds. This fact emphasizes the importame 


of a consideration of the cells of the membranes, espe¬ 
cially the chorionic epithelium, in relation to their 
relative susceptibilities with respect to specific infec¬ 
tious agents that may attack the pregnant mother. 

The fact that the fetal membranes can be grafted 
on the chorioallantois and inoculated in this detached 
situation offers an opportunity for the study of spe- 
cifio resistance and susceptibility hardly possible in 
the intact host, especially in the human host. 

Most human mothers are actively immune to the 
great contagious diseases, which now ate largely in¬ 
fections of childhood; and because the fetal chorion 
is in immediate contact with maternal blood, it is 
a fortunate circumstance for fetal health that immune 
bodies readily pass through the placenta in protective 
amounts to the offspring. In those mammals whose 
placental structure does not permit passive immuni¬ 
zation of the fetus, resistance of the new-born may 
result from an absorption through the gastro-intes- 
tinal tract of inunune bodies conveyed by the colos¬ 
trum and to a less extent by the milk. 

Owing to the obvious importance of the placental 
union in determining whether or not infection of the 
fetus takes place, it is rather surprising to find so 
little knowledge concerning placental infection, and 
the relative specific resistance of placental and fetal 
membranes. 

Our experimental observations concerning the in¬ 
oculation of human fetal membranes grafted on the 
chorioallantois of chick embryos indicate that the 
human chorionic epithelium is naturally a resistant 
membrane to a number of viruses, and the relative 
rarity of fetal infection by the active agents of the 
great contagions leads one to conclude that it is re¬ 
sistant to others which it was not practicable for ns 
to test. 


SCIENCE AND WAR 

. By Dr. PETER L. KAPIT6A 

MEMBER or THE ACADEMY 01* SCXENCB8 OT THE U. B, B* B. 


War demands maximum effort of the belligerents— 
not only of the army but of the whole organism of 
the country. Our industry, transport and agricultme 
must give their utmost; for the greater our output of 
agricultural produce, munitions and armaments, tl^e 
swifter our advance to final victory. 

War demands unusual effort by creative, scientific 
thinkers. For instance, factories must simultaneously 
increase their output and cut down the number of 
their workers, at the same time that they lose some 
of their sources of raw materials. Thus, to raise labctr 


productivity by improving technology and the process 
of production acquires particular importance. Hence, 
the exceptional value and need of inventive work. 

The need to relieve the burden of the transport 
system mokes it essential to harness local resources to 
serve industry. This in turn necessitateB a search for 
new sources of raw materials or, in the absence of 
such sources, a search for substitutes. In this field 
the principal task falls to science. 

Finally, armaments too must be constantly im¬ 
proved. The creation of now types of weapons and 
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the perfection of old ones confront science with a 
whole series of urgrent questions that must be an< 
swered. 

That is why, both in our country and in the ooun- 
tries allied to ours, the war has faced scientific work¬ 
ers with many problems urgently requiring solution. 

The whole Soviet people, including the sfjientists, 
understands well enough that only by straining our- 
selves to the utmost can we drive out the hated invad¬ 
ers with least damage to our country. We understand 
that the struggle now going on is one of life or death, 
and that the yoke of Fascism would not only turn the 
collective farmer into a serf under a German land¬ 
lord, but would deprive the Soviet scientist of his 
freedom for creative work and of the joy of serving 
hia country and w{>rld culture. It is this realization 
that powerfully spurs our scientists onward. 

In peacetime it may occasionally have been possible 
to censure our scientists for not being invariably able 
to direct their work into channels most useful for the 
practical needs of our national economy. It may have 
been possible to reproach them for that academic 
abstraction, a hangover of the past, which sometimes 
marked the scientific work of some researchers. But 
now the threat to their freedom and their desire to 
save their country has inspired our scientists and 
directed their efforts toward the solution of present- 
day tasks. They are all striving urgently supply 
answers to the questions put to them by the war. 

Thus, several of our mathematicians who before the 
war occupied themselves with profound and abstruse 
problems of mathematical theory, that held meaning 
only for a small number of contemporary persons, 
have now successfully centered their attention on im¬ 
mediate problems. One such problem is the applica¬ 
tion of the conclusions of the modern mathematical 
theory of probability to the calculation of trajectories 
of projectiles in flight, thereby improving the accu¬ 
racy of gunfire. 

The wartime work of Soviet scientists may be clas¬ 
sified by trends. Some are engaged on problems of 
broad national-economic significance—the study of 
sources of raw materials, of substitutes, of utilization 
of waste products, etc. This work is of particular 
importance now when we have temporarily lost some 
of our raw material sources and have had to shift our 
principal industries far to the east. A special com¬ 
mission of the Academy of Sciences, working at 
Sverdlovsk, has already achieved important results 
in this field. 

War conditions limit the utilization of some of our 
resources and prevent importation of many raw mate¬ 
rials. To make up the deficiencies with substitute 
materials is a huge task, mainly handled by our chem¬ 
ists. As an example I cite balsam salve. It is well 


knovm that importation of Peruvian balsam—an im* 
portant component of the Vishnevski curative solves 
familiar to thousands of our wounded men—involves 
many difficulties. At present, one of the institutes 
4 :^ the Academy of Sciences is experimenting with a 
synthetic substitute of which there is no shortage. 
There is reason to believe its curative properties are 
not inferior to those of Peruvian balsam. 

In another field, our scientists are giving counsel to 
industry to help it bring its productive forces into 
full play, to improve the technology of production, 
to increase output and make more rational use of 
resources of raw materials. This work comprises no 
small part of the efforts of our scientists, who fre¬ 
quently pay consultative visits to factories. The 
scope and multiformity of this work are so great that 
its full significance is often difficult to appreciate. 

Lastly, our scientists are directly participating in 
the improvement of armaments and defense methods. 
8talin has said that our tanks and airplanes are not 
inferior to the tanks and planes of the enemy. This 
fact by itself is extremely significant. It is well 
known that our aircraft industry is still quite young, 
having been practically non-existent before the Revo¬ 
lution, At first we naturally had to study and copy 
the achievements of the west in this domain. But we 
rapidly passed beyond the copying stage, and our 
aircraft industry long since stepped out on the path 
of independent, creative enterprise. 

To say that Soviet scientists played a decisive role 
in the success of our aviation is not an exaggeration.. 
After all, the qualities of a modern airplane depend 
almost entirely on the ability to calculate the profile 
of the wings and fuselage so that in flight the craft 
will present least resistance to the air. Experience 
shows that the slightest deviation from theoretically 
calculated profiles can considerably reduce flying 
qualities. These calculations are among the most 
exacting and interesting of modem aerodynatuiea. 
The theoretical work done in this regard by the group 
of young Soviet scientists produced by the school of 
Zhukovski and Chaplygin has in many respects left 
Western European researchers considerably behind. 
Without these achievements our planes, which have 
enabled our airmen to beat ofl; the enemy's best 
squadrons so successfully, could never have existed. 

Our scientists are well aware that in producing 
armaments they must not rest on their laurels for a 
single moment, that only constant improvement of 
our weapons brings the hour of final victory nearer 
and reduces the number of sacrifices that must be 
made before it is achieved. Boundless possibilities 
open for scientific thought in this domain. Our 
science is making use of these possibilities, enhancing 
the defensive strength of our country. It would be 



difficult to enumerate ail the major and minor under- 
takings launched in this field and ^hich are already 
yielding results, even if it were possible to talk about 
them now. 

It is interesting to note that there is not a single 
field of scientific thought that can not be of value in 
modem warfare. There is no specialty whose repre¬ 
sentatives can not put their attainments at their 
country's service. Physiologists are confronted with 
such new problems as improving the sight of observers 
and studying the effects of certain diets and drugs. 
A peaceful study such as the deciphering of cuneiform 
inscriptions proved to be of service when it was shown 
in the last war that experts in cuneiform and hiero¬ 
glyphic writing were best eqiiipped to decode secret 
enemy ciphers. Our botanists are working out inles 
for oanioufiage, taking account of seasonal changes in> 
vegetation. Our historians are successfully helpiilir 
fight the unprincipled pseudoscientific propaganda of 
the fascists. 

The struggle now being waged is giving an excep¬ 
tional stimulus to scientific thought. The strain and 
tension caused by war are exposing the weak spots 
in our economy, technique and organization, showing 
the points where the state must first of all be assisted, 
and clearly formulating the demands which society 
makes on science. Although the war demands great 
sacrifice and causes much devastation, the upsurge of 
scientific work which is taking place in our country, 
and which must develop still more, will not lose its 
value after the war. The new war-revealod possibili¬ 
ties for unified development of our technique and 


economy will continae evident in the post-war period 
as well. History proves that this is ime. 

It is generally known, for instance, that when the 
Continental blockade cut France off from the colonies 
which had supplied it with cane sugar, Napoleon 
ordered his scientists to search for new sugar sources* 
Systematic work by French scientiata led to the dis¬ 
covery of the method for ettraeting sugar from sugar 
beets, now the most widely used method. During the 
war of 1914-18, the process of nitrogen fixation was 
introduced and used on a large scale in Germany, 
which had suffered un acute nitrate shortage. The 
inventor Haber had not been able to find an industrial 
application for his discovery before the war. Ger¬ 
many was saved from speedy defeat and, after the 
war, the synthesis of ammonia spread throughout the 
world, serving as a basis for obtaining one of the 
best agricultural fertilizers. 

In the course of the present war a number of simi¬ 
lar achievements may undoubtedly be expected. For 
obvious reasons it is impossible to indulge in concrete 
discussion of the scientific work being carried on in 
the Soviet Union at the present time. It is already 
dear, however, that the war will lead to further im¬ 
provement of our air fleet, will make for better 
motors, will teach us to achieve high productivity in 
industry with less workers, and will bring our theo¬ 
retical, creative thought closer to the practical needs 
of the country. The sum total of the achievements 
of our Soviet land will have a tremendous bearing on 
the development of scientific thought serving world 
civilization, 
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FRANK SMITH 
1857-1942 

Frank Smith, professor emeritus of zcM^logy at the 
University of Illinois, died at St, Petersburg, Florida, 
on February 3, 1942, at the age of eighty-five years. 
He was bom at Winneconne, Wisconsin, on February 
18,1857, son of Samuel Franklin and Aurelia Shepard 
Smith. The parents were of English origin, their an¬ 
cestors having come to New England at a very early 
date. When the boy was two years of age his parents 
moved to New England. His early education was 
secured in public and private schools of Trenton, New 
Jersey. In 1870 the family returned to Wisconsin, 
and until the age of eighteen he attended the Winne- 
conne village school. A marked mathematical turn of 
mind manifested itself at a very early age. At the 
age of twenty-one he began earning money to finance 
a college education. During the years 1879-1885 ho 
was a student, first, in the preparatory department 
and, later, in the college department of Hillsdale Cc4- 


iege, Hillsdale, Michigan, receiving the Ph.B. degree 
in 1885, also the graduating prize in mathematics. 
While a student in this college he taught mathematics 
in the preparatory department during the years 1882- 
1886. A part of the summer of 1886 and the summer 
of 1887 were spent at the Marine Biological Station 
at Annisquam, Massachusetts, and the summer of 1891 
at the Marine Laboratory of Alexander Agassiz at 
Newport, Rhode Island. 

Following graduation he was appointed professor 
of chemistry and biology at Hillsdale College, occupy¬ 
ing this position during the period 1886-1892. On 
September 8, 1887, be was married to Edith M. Fox, 
who died on November 15, 1888. One child, Donald 
Fisk Smith (1888-1905), was born to them. On July 
12,1890, be was married to Isadora Stamats, who sur-^ 
vives him. 

Find^ his interest in biology gro^wing and ledSng 
the need of further training he did graduate at 
Harvard University for a part of the years 1^1 
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reoeivmg the degree of AM* m 1393. In 1892 
he was made instructor in biology at Trinity College^ 
Hartford, Connecticut. The next year he was called 
to the University of lUinois as instructor in zoology. 
In 1896 he was made assistunt professor; associate 
professor in 1906, and professor in 1913. During the 
period 1900“1917, he was also curator of the Univer¬ 
sity Museum of Natural History, He taught in eura- 
mor sessions of biological stations as follows: Univer¬ 
sity of Illinois, 1898 and 1910; University of Miclii- 
gon, 1911-1914 and 1919-1922; University of Colo¬ 
rado, 1916. The honorary degree of D.Sc. was con¬ 
ferred upon him in June, 1923, by Hillsdale CoUege. 
In aocordfinee with the University of Illinois retire¬ 
ment plan he lieeame professor emeritus in 1926. He 
then returned to Hillsdale, Michigan, to live, although 
all but three of the subsequent winters were spent at 
St, Petersburg, Florida. 

Profeiij^or Smith’s career as a zoologist began when 
biology in America was still in its pioneer stage and 
he lived through that phenomenal period of growth 
of the science which led to its present maturity. It 
was a period of rapid change in materials and meth¬ 
ods of teaching, scientific techniques and fields of re¬ 
search. To hear him give a connected account of 
this evolution of biology in America was a unique and 
infonnative experience. 

The first serious research was begun at Harvard 
University under the guidance of E. L. Mark and 
resulted in a paper on the gastrulation of Aurelia 
ftavidula (1891, Bull, Muft, Comp. Zool.). Events 
tKicurred shortly thereafter which changed markedly 
the character of bis investigations. He was invited 
to become a member of a field party maintained, dur¬ 
ing the summer of 1893, by the Michigan Fish Com¬ 
mission to cany on a biological investigation of Lake 
St. Clair. This work marked the beginning of his 
permanent interests in the problems of inland waters. 
These interests became further crystallized when in 
the autumn of the same year S. A. Forbes induced him 
to go to the University of Illinois on a joint appoint¬ 
ment between the Department of Zoology and the Illi- 
nois State Laboratory of Natural History. In the 
qpring of 1894 he was made director of the newly 
organized Biological Station on the Illinois River, an 
institution jointly supported by the university and 
the state laboratory for the purpose of making fau- 
nistic studies in which special attention was given 
to the problems of the fisheries. It soon became evi¬ 
dent that annelid worms were an important element 
in the fauna, but since little was known about them 
in North America, be began investigations on the 
Otigoehaeta and thus his major field of research was 
In it be came to be the leading authority 
His many eonti^ibutiemB form the bulk 
; known of the taxonomy, morphology, 


distribution and biological relations of the higher 
Oligochaeta of this continent. 

Professor Smith also found other outlets for his 
diversified zoological interests. About 1915 he began 
researehes on fresh-water sponges, publishing several 
valuable papers and building up an extensive ooUeo- 
tion. During a period of twenty years, beginning^ 
with 1903, he carried on investigations on the birds 
of eastern Illinois, with special attention to the rela¬ 
tion of spring migration to weather conditions. Sev¬ 
eral papers were published in this field. Certain other 
research interests yielded publications, namely, struc¬ 
ture of the sacrum and first haemal arch of Necturus, 
hydroids in the Illinois River, relation of fish to oxy¬ 
gen distribution and fresh-water medusae. In addi¬ 
tion, there were other writings, such as the well-known 
chapters on fresh-water Hydrozoa and aquatic Oligo¬ 
chaeta in Ward and Whipple’s “Fresh-water Biol<^.” 

One of the outstanding characteristics of Professor 
Smith as an investigator was his meticulous care in 
the testing of data, his rigorous scrutiny of literature 
and his insistence that research papers be composed 
with the utmost regard for accuracy, clarity and brev¬ 
ity. Another characteristic was his unflagging inter¬ 
est in research, manifesting itself in the steady flow 
of contributions throughout his professional career. 
Time gaps of any C/Onsequential size between contribu¬ 
tions are lacking, even during that earlier period when 
he was afflicted witli a serious impairment of eyesight. 

As a teaciier he was unusually stimulating in an 
individualistic way which was a part of his person¬ 
ality. Of particular strength was his organization 
and conduct of field work as a part of courses of 
instruction. It was his work which early effected an 
intimate association of the teaching program at the 
university and researches of the various scientific 
agencies of the state. He was also responsible for 
the early appreciation of the value of a museum in 
the university for teaching purposes rather than for 
popular exhibition. 

As a member of tlic faculty, he served his university 
in many important ways. He was entrusted with uni¬ 
versity responsibilities which callcwi for clear insight 
and sound judgment. Among his various services to 
other institutions, he acted for many years as consult¬ 
ing specialist to the U. S. National Museum and to 
the U. S. Department of Agriculture. 

After retirement he found, much to his regret, that 
conservation of strength and lack of technical facili¬ 
ties necessitated abandonment of research on Oligo¬ 
chaeta* He then turned to his oxmithological interests 
and entered upon an active program of bird banding. 
This activity, together with a deep interest in the de¬ 
velopment of the arboretum of Hillsdale College, was 
a oonutant source of interest and satisfaction. Dur¬ 
ing the printer months in Florida^ he became absorbed 
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in the intriguing ornithology of that state and was 
active in ornithological organizations at St. Peters* 
burg. For ten years prior to his death he was a 
member of the board of trustees of Hillsdale College. 

Professor Smithes personality was one in which un¬ 
usual modesty, kindly reserve, deep sincerity and rigid 
honesty were outstanding features. His code of hon¬ 
orable living was the highest and never deviated. 
New acquaintances and fi^endships were acquired 
slowly and discriminatingly. He had 8<',ant patienije 
with the thoughtless, frivolous and superficial, aj- 
though he possessed a large portion of charity and 
never refused aid or a courteous hearing to those wlio 
approached him for assistance. His attitude towar<fe 
friends and acquaintances was always charitable ana 
kindly. For careless scientific work he had a supreiqe 
contempt and was not reluctant to condemn it in tern .s 
which it deserved. At times the undergraduate stu¬ 
dent stood much in awe of him, but his graduate stu¬ 
dents, in their more intimate relations, found in hi in 
a keen sense of humor, a warm friendliness and a 
generous sympathy. Those who enjoyed the privilef|e 
of the close contacts of a personal friendship had 
opportunity to sec the real meaning of superior per¬ 
sonal honor and integrity. ‘ 

Paul S. Welch \ 

Univishbity of Michigan ( 

DEATHS AND MEMORIALS | 

Dr. Raymond Dodge, professor emeritus of psy¬ 
chology at Yale University, died on April 8, at tlie 
age of seventy-one years. 


-Dh. Lorrain S. Hulburt^ emeritus professor of 
collegiate mathematics at the Johns Hopkins Univer¬ 
sity, died on March 29, at the age of eighty-four years. 

Dr. William Wkidman Landis, for forty-seven 
years professor of mathematics at Dickinson College, 
died on April 8 at the age of seventy-three years. 

Dr. Susan 11. Benedict, professor emeritus of 
mathematics at Smith College, who was a member of 
the faculty for thirty-six years, died on April 8, She 
was sixty-eight years old. 

Dr. Harry A. Carpenter, specialist in science in 
the schools of Rochester, N. Y., died on April 5, at 
the age of sixty-four years. 

Edgar W. Timm, research assistant in genetics at 
the Iowa State College, died suddenly on March 26, 
He liad bwui a Rhodes Scholar at the University of 
Oxford for three years, ]936-39, before returning to 
Iowa State, where he worked on bacterio-genetics. He 
was twenty-six yeiirs old. 

A DUST of the late Henry Fairfield Osborn, presi¬ 
dent of the American Museum of Natural History, 
New York City, was unveiled in tlie Roosevelt Memo¬ 
rial Building on April 8. Addresses Tvere given by 
Dr. William K. Gregory, professor of vertebrate 
paleontology at Columbia University and curator at 
the American Museum, who for many years cooper¬ 
ated with Dr. Osborn in his scientific work, and by 
Dr. Janies Rowland Angell, president emeritus of 
Yale University, educational director of the National 
Broadcasting Company. 


SCIENTIFIC EVENTS 


CHEMICAL WARFARE COURSE 

Twknty-pive- physicians from the First, Second and 
Third DelViise Regions attended a special course on 
“Medical Aspects of Chemical Warfare Agents" at 
the University of Cincinnati College of Medicine, from 
February 23 to 2G, inclusive, under the auspices of 
tlie Medical Division of the Office of Civilian Defense 
with the cooperation of the Chemical Warfare Service 
of the U. 8. Army. It is expected that the class will 
be repealed for physicians of other regions in the 
coming months. 

Dr. Leon Goldman, assistant professor of dermatol¬ 
ogy and syphilology in the college of medicine ard 
attending dermatologist at Cincinnati General Hos¬ 
pital, is in charge of the course. The faculty and the 
subjects given in the first course are as follows; 

Milan A. Logan, Andrew Carnegie professor of physio¬ 
logical chemistry and head of the department: Review of 
Somo of the Pertinent Data of the Chemistry of tho 
Cliemical Warfare Agents, and Medical Aspects of Some 
of the Systemic Poisons. 


Dr. ltf)bcrt A. Kchoc, research professor of physiology 
in the college and director of tho Kettering Laboratory 
of Applied Physiology: Pathologic Physiology and Symp¬ 
tomatology of tho Pulmonary Irritants, and Medical 
Aspects of some of the Systemic Poisons. 

Dr. Marion A. Blankcnhorn, Gordon and Helen Hughes 
Taylor professor of medicine: Therapy of Pulmonary 
Irritant Cases, 

Dr. Willard Maehle, roaoarch associate in applied physi¬ 
ology in the college and assistant director of the Ketter¬ 
ing Laboratory: Individual Protection. 

Dr. Albert L. Brown, assistant professor of ophtlialmol- 
ogy- Eye Injuries from Chemical Warfare Agents. 

Dr. Mont R, Reid, Cliristian R. Holmes professor of 
surgery; Treatment of Burns from Incendiaries and 
Other Materials. 

Dr. James H. Bennett, assistant professor of surgery 
in anesthesia: Anesthesia for Chemical Warfare Oasual- 
ties. 

Dr. I. Arthur Mlrsky, assistant professor of biological 
chemistry at the college and director of the May Institute 
of Medical Research at the Jewish Hoi^ital: Med i a l and 
Chemical Aspects of Oolleotivo Protection. 
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Dr. Ooldxnan; VetficfttitB; Brief Surrey of Medical 
Aspects of the Irritant Smokes, Screening Smokes and 
Tear Gases; Medical Aapects of OoUective Protection and 
of Decontamination; Medical Aspects of Protection of 
Food and of Water Supplies and of the Protection of 
Animals. 

Lieutenant A, L. Sparks, of the staff of the Medical 
Besearch Laboratory, Chemical Warfare Service, Edge- 
wood Arsenal, Md.: Military Aspects of Chemical War¬ 
fare as Belated to Civilians. 

Dr. George Baehr, chief medical officer, U. S. Office 
of Civilian Defense, Washington, D. C., gave the 
opening lecture of the course, explaining its purpose. 

It is intended that physicians who have taken this 
course will be able txy set up similar units of instruc¬ 
tion in their own localities and will teach both medical 
and civilian groups. 

THE MEMPHIS MEETING OP THE AMERI¬ 
CAN CHEMICAL SOCIETY 

The annual meeting of the American Chemical So¬ 
ciety will be held in Memphis, Tenn., on April 20, 21, 
22 and 23. The Hotel Peabody has been designated as 
headquarters. Registration will begin on Saturday, 
continuing through Monday. 

The proceedings will open with a general meeting 
in the Municipal Auditorium. The Honorable Walter 
Chandler, mayor of Memphis, will give the address of 
welcome. His address will be followed by the presen¬ 
tation of diplomas certifying to fifty years of con¬ 
tinuous membership in the American Chemical So¬ 
ciety to Leo H. Baekeland, G. E. Barton, Walker 
Bowman, Harold H. Fries, Walter Mills Saunders, 
Albert L. Smith, Alfred Springer, C. P. Van Gundy, 
Homer Jay Wheeler and Fred O. Zinsser. 

The Eli Lilly and Company Award in Biological 
Chemistry will be presented to Earl Alison Evans, Jr. 
His address will be delivered on Wednesday before 
the Division of Biological Chemistry. He will speak 
on ^‘Carbon Dioxide Assimilation in Animal Tissues.” 
The Borden Award in the Chemistry of Milk will be 
preaented to George E. Holm, who will give the award 
address, entitled “The Physical and Chemical Aspects 
of the Libides in Milk,'' before the Division of Agri¬ 
cultural and Pood Chemistry on Thursday. 

The following lectures are planned: Henry G. 
Knight, U. 8. Bureau of Agricultural Chemistry and 
Engineering, on “Cotton—Yesterday, To-day and To¬ 
morrow"; Colonel A. Gibson, Chemical Warfare Ser¬ 
vice, inspector, Office of Civilian Defense, on “The 
Chemist's Place in Civilian Defense." Lawrence W. 
Bass, Mellon Institute of Industrial Besearch, chair¬ 
man of the American Chemical Society Committee on 
Boonotnio Status, will read the report of the com¬ 
mittee. There will also be presented from the Office 
of Civilian Defense Training a motion picture en¬ 
titled ^^Fighting the Fire Bomb." 


Practically all the divisions of the society will pre¬ 
sent technical programs throughout the week, and a 
number of symposia and joint meetings of the divi¬ 
sions are planned. Symposia have been arranged on 
The Hydrogen Bond and Related Topics, Rare Earths, 
Trace Elements in Nutrition, Vitamins, Analytical 
Methods in Organic Chemistry and the History of 
Chemistry in the South. There will be a round table 
on the teaching of chemistry on Tuesday afternoon 
and a student program all day on Wednesday. 

There will be trips of inspection to various plants, 
but these have been greatly curtailed because of the 
war. Many industries can not permit inspection trips 
and others must limit attendance in order to avoid 
interference with production. 

THE SCIENTIFIC MEETINGS AT SALT 
* LAKE CITY 

The following societies will meet in cooperation 
with the Pacific Division of the American Association 
for the Advancement of Science, which will hold its 
twenty-sixth annual meeting at Salt Lake City from 
June 15 to 20: 

American Association of Economic Entomologists, 
Pacific Slope Brandi, chairmanf G, F. Knowlton, Utah 
State Agricultural College, Logan; American Association 
of Physics Teachers, president, A. A. Knowlton, Beed 
College, Portland, Oregon; American Chemical Society, 
Pacific Intersectional Division, chairman, W. D. Bonner, 
University of Utah, Salt Lake City; American Geophysi¬ 
cal Union, Section in Hydrology, chairman in charge of 
arrangements, Boyco J. Tipton, Denver, Colorado; Ameri¬ 
can Meteorological Society, president, E. H, Bowie, U. S, 
Weather Bureau, San Francisco, California; American 
Fhytopathologieal Society, Pacific Division, president, 
fi. B. Streets, University of Arizona, Tucson; American 
Society for Horticultural Science, Western Section, chair¬ 
man, A. 0. Hildreth, U. 8. Department of Agriculture, 
Cheyenne, Wyoming; American Society of Ichthyologists 
and Herpetologists, Western Division, president, Margaret 
Storey, Natural History Museum, Stanford University; 
American Society of Plant Physiologists, Western Section, 
Chairman, J. Van Overbook, California Institute of Tech¬ 
nology, Pasadena; Association of Pacific Coast Geogra¬ 
phers, president, Forrest Shreve, Desert Laboratory, Car¬ 
negie Institution of Washington, Tucson; Botanical 
Society of America, Pacific Division, president, 0. B. 
Owens^ Oregon Stale College, Corvallis; California Acad- 
einy of Sciences, president, F. M. MacFarland, Stanford 
University; Ecological Society of America, Western Sec¬ 
tion, president, 0. F. Korstian, Duke University, Duriiam, 
North Carolina; Oceanographic Society of the Pacific, 
president, B, C. Miller, California Acadoxny of Sciences, 
San Francisco; Society of American Bacteriologists, 
Southern Oalifornla Branch, chairman, Anson Hoyt, 
Medical School, University of Southern California, Los 
Angdes; Society for Experimental Biology and Medicine, 
Pacific Coast Branch, ehairtnan, C. A. Kofoid, department 
of aoology, University of California, Berkeley; Weetern 
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Interstate Snow Survey Conference, chairman in chairge of 
errrangemenU, George D, Clyde, Utah State Agricultural 
College, Logan; Western Society of Naturalists, pteM^ 
deni, G. H. Ball, University of California, Los Angeles; 
Western Society of Soil Science, prejjident, L. C. Wheel¬ 
ing, State College of Washington, Pullman. 

ELECTIONS TO FELLOWSHIP OF THE 
ROYAL SOCIETY 

Elecjtions to fellowship of the Royal Society, Lon¬ 
don, on March 19 are as follows: 

Burn, J. U., professor of pharmacology, Oxford; for¬ 
merly dean of the College of the Pharmaceutical Society; 
distinguished for his work in physiology and pharmacol¬ 
ogy ajid on the principles and methods of biological stand¬ 
ardization. 

Burnei, F. M.^ assistant director of tlje Walter and 
Eliza Hall Institute for Medical Research, Melbourne; 
distinguished for his researches in bacteriology, especially 
on avian and mammalian viruses. 

Dixon, M., lecturer in biochemistry, Cambridge; distin¬ 
guished for his work on tissue respiration and respiratory 
catalysis. 

Dodds, E. C., professor of biochemistry, Middlesex Hos¬ 
pital Medical School; distinguished for his investigations 
in biochemistry in relation to physiology and medicine 
and especially in the synthetic production of oestrogenic 
agents. 

Fage, A,, principal scientific officer, Aerodynamics De¬ 
partment, National Physical Laboratory; distinguished 
for his contributions to the exj)erimental study of aero- 
and hydrodynamics, particularly in relation to turbulent 
flow. 

Fairley, N. E., consulting physician in tropical diseases; 
Colonel, A.A.M.C.; physician and director of special re¬ 
search, Hospital for Tropical Diseases, London; distin¬ 
guished for his researches in tropical medicine. 

Hall, P., university lecturer in mathematics, Cambridge; 
distinguished for liis contributions to pure mathematics, 
particularly in the theory of groups. 

Hanes, C. S., senior scientific officer, Ijow Temperature 
Research Station, Cambridge; distinguialiod for his re¬ 
searches in botany and biochemistry, and particularly for 
the first enzymatic synthesis of starch, 

Henderson, G. H., professor of mathematical physics, 
Dalhouftie University, Halifax; disUnguiahod for his work 
in radio-activity and particularly in the investigation of 
ploochroic haloes. 

Hilditch, T. P., professor of industrial chemistry, Liver¬ 
pool; distinguished for his work on the chemistry of 
natural fats. 

HtTidle, E., regius professor of zoology, Glasgow; dis¬ 
tinguished for his work in parasitology, and on the cy¬ 
tology of artificial parthenogenesis. 

Holmes, A., professor in geology, Durham; distinguished 
for his work in petrology and the applications of radio¬ 
activity to geological problems. 

Hewitt, D. M., assistant professor in chemical technol¬ 
ogy, Imperial College, London; dUtinguishod for Ms woik 
on high pressure technology and for his researches on com¬ 
bustion. 


Paterson, C. C., director of the BoscarcU Laboratories, 
General Electric Company, Wombloy; distinguished for 
his work in promoting physical and industrial research. 

Boherts, J. K., assistant director of research, Colloid 
Science Laboratory, Cambridge; distinguished for his 
investigations by physical methods on adsorption and 
other surface phenomena of importance in catalysis. 

Skinner, H. IT, B., Wills research fellow and lecturer 
in spectroscopy, Bristol; distinguished for his work on 
the x-ray spectroscopy of the solid state leading to results 
of importance in the theory of the structure of metals. 

Thoday, D., professor of botany, Bangor; disUnguislied 
for hia researches in plant physiology, particularly those 
dealing witli photosynthesis, causal anatomy and the water 
relations of plants. 

Todd, A* JB., professor of chemistry, Manchester Uni¬ 
versity; distinguished for his rosearches in organic chem¬ 
istry, notably the synthesis of vitamin Bi and other natu¬ 
ral compounds of physiological importance. 

Trueman, A. 'E., professor of geology, Glasgow; distin¬ 
guished for his work in paleontology, particularly on the 
molluscan faunas of the coal measures. 

ITilson, A, E., university lecturer in mathematics, Cam¬ 
bridge; distinguished for his contributions to the elec¬ 
tronic theory of solids and for his work on the properties 
of metals. 

MEDAL DAY AT THE FRANKLIN INSTITUTE 

Two men whose contributions to science have had 
their iniluetioc upon our war industries were among 
those honored by the Franklin Institute at tlio annual 
Medal Day exercises on April 15. 

Dr. Jerome Clarke Hunsaker, general coordinator 
of the Naval Research and Development Board and 
chairman of the National Advisory Committee for 
Aeronautics, received the Franklin Medal for his dis¬ 
tinguished (aintributions to aeronautical 1 research and 
development. Dr. Hunsaker designed the NC type of 
flying boat which made aviation history on its trans¬ 
atlantic flight in 1919. He also designed the Shenan¬ 
doah, the first large airship to be built in this country, 
and has played a conspicuous part in the later devel¬ 
opments of technical advancement of aviation. 

A second Franklin Medal was presented to Dr. Paul 
Dyer Merica, vice-president of the International 
Nickel Company of Canada. Dr. Merica has received 
world-wide recognition for his work in the hardening 
of alloys and in the development of heat treatment 
of alloys, so that they have an increased usefulness 
in the industrial field. His preeminence in the field of 
metallurgy is as much due to his success in adapting 
many alloys to commercial purposes as to his discov¬ 
ery of the principle of precipitation hardening, a 
principle of the utmost importance in these days when 
alloys find a multitude of applications in diversified 
war industries. 

Honorary membership of the institute was con¬ 
ferred upon Senator George Wharton Pepper 
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consideration of his inspiring leadership in the move¬ 
ment to reincarnate in our time the homely virtues” 
of Benjamin Franklin. 

Pure science was recognized in the awards of the 
Elliott Cresson Medals to Dr. Claude S. Hudson, of 
the National Institute of Health, and to Dr. Isidor I. 
Eabi, of Columbia University, The former thus re¬ 
ceives recognition for his distinguished investigations 
into the chemistry of sugars, which has greatly en¬ 
riched our knowledge of the subject. Dr. Rabi re¬ 
ceives the award for the development of the Ilabi 
magnetic resonance method of investigating the 
nucleus of the atom. 

Awards of the Longstreth Medal, for an ingenious 
construction of a thread grinding machine, were made 
to Ralph E. and Ernest V. Flanders and to Charles 
Maxwell Kearns for the application of methods for 
measuring strains in airci’aft propellers under flight 
conditions. 

The frequent uses of concrete in structural work 
gives importance to the research of Duff A. Abrams, 
who discovered the fundamental bases for concrete 
and reinforced concrete mixtures. Mr. Abrams re¬ 
ceived tlie Frank P. Brown Medal in rccjognition of 
his work. 

Tfirce Howard N. Potts Medals were awarded: To 


Dr. Jesse W. Beams, for his contributions to the 
problems of high-speed rotation which have met with 
many applications in the development of ultra-high¬ 
speed centrifuges; to Harcourt C. Drake, for the de¬ 
velopment of a rail fissure detection car which has 
done much to reduce loss of life and property on rail¬ 
roads, and to Dr. Bernard Lyot, the French astron¬ 
omer, for his method of studying the sun’s corona in 
the absence of a total eclipse. 

The Louis E. Levy Medal for the best paper to 
appear in the Journal of The Franklin Institute has 
been awarded for the year 1941 to Dr. John Donovan 
Strong, of the California Institute of Technology, for 
his paper entitled *‘On a New Method of Measuring 
the Mean Height of Ozone in the Atmosphere.” 

Certificates of Merit were awarded to the Goodyear 
Tire and Rubber Company for their production of an 
improved safety tire; to Dr. John J. Grebe, inventor 
of an ingenious metal sun blind, and to Walter Lar¬ 
kin, of Philadelphia, for an admirable design of a 
circular knitting machine. 

The awards were presented by Charles S. Redding, 
president, at the meeting of the Franklin Institute on 
April 15. Senator George Wharton Pepper spoke on 
‘^Franklin as a Guide in Our Affairs of To-day” at the 
annual dinner, which was held in (he evening. 


SCIENTIFIC NOTES AND NEWS 


Phofessou Frederick G, Keyes, head of the de¬ 
partment of chemistry and director of the research 
laboratory of physical chemistry at the Massachusetts 
Institute of Technology, has been awarded the 1942 
Theodore William Richards Medal of the Northeast¬ 
ern Section of the American Chemical Society for 
'^distinguished achievement in chemistry.” 

The annual medal of the American Institute of 
Chemists, awarded for “outstanding service to the 
science of chemistry and the profession of the chem¬ 
ist in America,” will be presented on May 16 at the 
Claridge Hotel, Atlantic City, N. J., to Professor 
William Lloyd Evans, emeritus professor of chem¬ 
istry at the Ohio State University, president in 1941 
of the American ClieTnioal Society. 

Dr. Leo liOEB, emeritus professor of pathology at 
the School of Medicine of Washington University, 
St. Louis, was presented on March 3 with the Award 
of Merit and Gold Medal of the St Louis Medical 
Society. 

Reno H. Sales, chief geologist of the Anaconda 
Copper Mining Company, Butte, Mont., has been 
awarded for distinguished engineering achievement 
the 1942 Egleston Medal of the Columbia University 
Engineering Schools Alumni Association. It will be 


presented to him at the seventy-first annual dinner 
of the alumni on April 23. 

The honorary doctorate of laws was conferred on 
February 23 on commemoration day at the Johns 
Hopkins University on Dr. Ross Granville Harrison, 
chairman of the National Research Council and 
Sterling professor of biology, emeritus, at Yale Uni¬ 
versity; on Dr. Frank R. Lillie, emeritus professor 
of zoology and embryology at the University of Chi¬ 
cago, and on Dr. Henry A. B. Dunning, director of 
the research laboratory and president of Hynson, 
Westcott and Dunning, Inc, 

Professor C. IjOvatt Evans, F.R.S., Jodrell pro¬ 
fessor of physiology at University College, London, 
has been elected an honorary member of the Sociedad 
Argentina de Biologia. 

It is stated in Nature that the Committee of the 
Athenaeum, London, under the provision which em¬ 
powers the annual election of a certain number of 
those of distinguished eminence in science, literature 
or the arte, or for their public services, has elected to 
membership Professor P. M. S. Blackett, Langworthy 
professor of physios, University of Manchester, and 
T. T). Kendrick, keeper of British and Medieval An¬ 
tiquities, British Museum. 
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At the recent New York meeting of the American 
Society for the Control of Cancer, officera were elected 
as follows: Dr. Herman C. Pitts, Providence, B. I,, 
Prsnident; Dr. Prank E, Adair, New York, Fwa- 
president; Dr. Cornelius P. Bhoads, New York, Secre¬ 
tary; James H. Bipley, New York, Treasurer^ and 
Dr. Clarence C. Little, Bar Harbor, Maine, Managing 
Director, 

It is announced that Dr. Edward W. Berry, pro¬ 
fessor of paleontology at the Johns Hopkins Univer¬ 
sity, will retire as dean and provost of the university 
in order to devote more time to his scientific work. He 
has been dean of the College of Arts and Sciences 
since 1929 and provost since 1935. He will continue 
as professor of paleontology. Dr. Q. Wilson Shaffer, 
professor of physical education, has been named act¬ 
ing dean of the College of Arts and Sciences, and 
P. Stewart Macaulay, secretary of the university, has 
been appointed provost. These appointments will 
become effective in October when Dr. Berry retires. 

The Journal of the American Medical Association 
states that Dr. Leslie L. Bigelow, clinical professor 
of surgery at the Ohio State University College of 
Medicine, Columbus, has been appointed acting dean 
of the school. He succeeds Dr, Hardy A. Kemp, dean 
since September 1, 1941, who as a major in the medi-. 
cal reserve corps of the U. S. Army has been called 
into active service at the Army Medical School, Wash¬ 
ington, D. C. 

Albert Etdb Parr, professor of zoology at Yale 
University and director of the Peabody Museum, has 
been elected director of the American Museum of 
Natural History, New York, to succeed Dr. Boy 
Chapman Andrews, whose resignation takes effect on 
June 1, Mr. Parr was formerly scientific director of 
oceanographic expeditions at Yale University and is 
now director of marine research. 

T. Boy Beid, who has served ns chief assistant to 
Secretary of Agriculture Claude B, Wickard, has been 
named director of personnel for the U. S. Department 
of Agriculture. 

Lietttenant Colokel Thomas B. Turner, Medieval 
Reserve Corps, U. 8. Army, professor of bacteriology 
at the Johns Hopkins School of Hygiene and Public 
Health, has been ordered to active duty in the Sur¬ 
geon GeneraPs Office, Washington, D. C., as chief of 
the subdivision of venereal disease control. 

Dr. Marcus S. Goldstein, research fellow of the 
Institute for Latin-Americnn Studies at the Univer¬ 
sity of Texas, has returned from a three months stay 
in Mexico, where a check sample of families was ob¬ 
tained following a study in Texas of the physical 
anthropology of Mexican families and their American- 
b^)m descendants, 


The Experiment Station Record states that Dr, 
Lindsey A. Brown, associate agronomist in charge of 
soil surveys at Colorado State College and Experi¬ 
ment Station, has leave of absence for a year to be¬ 
come special consultant in soils with the Farm Secur¬ 
ity Administration at Denver, of the U. S. Depart¬ 
ment of Agriculture. His work at Colorado has been 
taken over by Dale S. Bomine, instructor and assis¬ 
tant in soils. 

R. A. Butler, president of the British Board of 
Education, has been made chairman of the Scientific 
Advisory and Engineering Advisory Committees in 
succession to Lord Hankey. 

Dr. B. E. Dahlgebn, chief curator of the depart¬ 
ment of botany of Field Museum, Chicago, has re¬ 
turned from a brief collecting trip to Cuba under¬ 
taken for the purpose of adding to the palm her¬ 
barium. He also investigated potential sources of 
economic plant products. 

Dr. James M. Mackintosh, professor of public 
health at the University of Glasgow, has returned to 
Scotland after spending several months in the United 
States as the guest of the Rockefeller Foundation. 
Dr. Mackintosh, who was from 1937 to 1941 chief 
medical officer of the Department of Health for Scot¬ 
land, acted as consultant to the Medical Division of 
the Office of Civilian Defense, Washington, D. C,, 
and in that capacity visited many parts of the United 
States, lecturing and advising on Emergency Medical 
Service for Civilian Defense, 

The annual Christian A. Herter lectures at the 
New York University College of Medicine were deliv¬ 
ered on April 6 and 7 by Dr. Conrad A. Elvehjem, 
professor of biochemistry at the University of Wis¬ 
consin. 

Dh. Wallace W. Atwood, president of Clark Uni¬ 
versity and founder of the Graduate School of Geogra¬ 
phy, lectured at the University of Texas on April 9 
and 10. He spoke on “The Geography of Colorado” 
and on “The Geography of China.” 

Each year the Sigma Xi chapter of the Iowa State 
College presents as speaker at one of the regular 
meetings a member of the staff who has made distin¬ 
guished contributions to scientific research. In ac¬ 
cordance with this custom, Dr. Alfred M. Lucas, 
associate professor of zoology at the college, has been 
chosen to address the society. He will speak on “The 
Effects of Viruses on Tissue Cells.” 

Dr. Lionel S. Marks, professor of mechanical 
engineering, emeritus, Graduate School of Engineer¬ 
ing, Harvard University, is delivering during April a 
Sigma Xi lecture at a number of colleges and nniver- 
sities. They are the Polytedmio Insritntie of 
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lyn, West Virginia University, Washington Univer¬ 
sity, the University of Nebraska, the University of 
Colorado, the Louisiana State University, the North 
Carolina State College, the University of North Caro¬ 
lina, Miami University, the University of Michigan 
and the Illinois Institute of Technology. 

The annual meeting of the American Psychological 
Association will be held at the Hotel Statler and at 
Har;^rd University on September 2, 3, 4 and 5, under 
the pi'esidency of Dr. Calvin P. Stone, of Stanford 
University. His presidential address will be deliv¬ 
ered on the evening of September 4. A panel discus¬ 
sion on “Psychology in Civilian Service,” under the 
direction of Dr. Karl M. Dallenbach, of Cornell Uni¬ 
versity, chairman of the Emergency Committee in 
Psychology, has been arranged for Wednesday, and 
on Friday a second panel discussion on “Psychol¬ 
ogy in Government Service” is planned under the 
chairmanship of President Leonard Carmichael, of 
Tufts College, director of the National Roster of 
Scientific and Specialized Personnel. Plans have been 
completed for the celebration of the fiftieth anniver¬ 
sary of the American Psychological Association and 
of the centennial of William James. 

The thirteenth annual meeting of the American 
Association of Physical Anthropologists was held at 
Harvard University on April 16, 17 and 18. The 
annual public address was given by Dr. R. C. Car¬ 
penter, on the “Behavior and Social Relations of the 
Rhesus Monkey” (with motion pictures). In addition 
to papers read before the sections, there were two 
symposia, one on ‘Tresent-day Aims and Interests 
in Physical Anthropology,” presided over by Dr. E, 
W. Count, and one on “Techniques in Physical An¬ 
thropology,” presided over by Dr. H. L. Shapiro. 

The annual joint meeting of the Wisconsin Museum 
Conference, the Wisconsin Academy of Science, Arts 
and Letters, the Wisconsin Archeological Society and 
the Wisconsin Folklore Society was planned for April 
17 and 18 at the University of Wisconsin. All the 
state societies offered papers in the programs. The 
annual dinner was held at the University Memorial 
Union. 

The Medical Library Association will hold its 
forty-fourth annual meeting in New Orleans on May 
7, 8 and 9. The hosts are the Rudolph Matas Medical 
Library of Tulane University, the Orleans Parish 
Medical Society Library and the Agramonte Memorial 
Library of Louisiana State University Medical Cen¬ 
ter. Hotel headquarters will be at the Jung Hotel. 
Tk^ program will feature tropical medieme and south¬ 
ern medical history. The president of the association, 
Miss Mary Louise Marshall, will preside. 

It ia reported in Nature that the maugural meet¬ 


ings of the newly formed optical group of the British 
Physical Sodety were held on March 6. It is ten years 
ago since the Optical Society was merged with the 
Physical Society, and although in this period a good 
number of meetings have been devoted to optical sub¬ 
jects, there has been a widely expressed desire for the 
formation of a group for discussions and lectures of a 
less exacting and critical charact<»r than those associ¬ 
ated with papers intended as original contributions to 
science. A preliminary meeting was held in Decem¬ 
ber, 1941, at which a draft constitution was approved. 
This was adopted at the inaugural meeting. Dr. A. 0. 
Rankine was elected chairman and Dr. L. C. Martin 
was made honorary secretary. 

The U. S. Civil Service Commission announces 
further open competitive examinations for technolo¬ 
gists, with salaries ranging from $2,000 to $5,600 a 
year. Applicants must not have passed their sixtieth 
birthday. Junior chemists to perform research, in¬ 
vestigative or other work in some branch of chemistry 
also arc needed. The positions pay $2,000 a year. 
Women especially are urged to apply. The Navy 
yards, arsenals and other Government laboratories are 
now employing women in chemical work. Completion 
of a four-year course in a recognized college with 30 
semester hours in chemistry is required. Further in¬ 
formation in regard to these positions can be obtained 
from the Civil Service Commission, Washington, D. C. 

Under the will of the late Dr. Menas S. Gregory, 
formerly professor of psychiatry in the New York 
University College of Medicine, the sum of $40,000 
is left to that institution. Twenty thousand dollars 
will be used to establish an annual lectureship and 
the balan<te will be given toward the endowment of a 
professorship in the department of psychiatry. 

The Indian Society of Genetics and Plant Breeding, 
which was established at New Delhi in January, has 
issued the first number of a new journal entitled the 
Indian Journal of Genetics and Plant Breeding. It 
is edited on behalf,of the executive council of the 
society by Dr. B. P. Pol, Imperial Agricultural Re¬ 
search Institute, New Delhi. 

According to the Journal of the American Medical 
Association the new Churchill Hospital is to be opened 
at Oxford. It will be administered by a group of 
American surgeons who arrived in England on the 
first day of the air raids on London. The hospital was 
built in 1941 and therefore is the first to be built with 
the horrors of modem warfare in mind. It is so 
designed that a bomb could do no great damage to 
the hospital as a whole. The wards are built round 
a courtyard, each ward having its own air raid shelter. 
Six hundred patients can be accommodated. The staff 
comprises twelve American doctors and fifty Ameri¬ 
can and Canadian nurses. Its main function vdll be 
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reconstruction, of which the two branches will be 
orthopedic and plastic. A medical service and other 
types of surgery will be provided as necessity arises. 
After the war it is intended, if possible, to keep the 


hospital as a permanent American hospital in relation 
with the Oxford Medical School. It is hoped that a 
similar British organization may be initiated in rela¬ 
tion with a university in the United States. 


DISCUSSION 


CYTOCHROME B, 

In the course of isolation of cytochrome c reductase 
from yeast,^ the presence of a new hemin compound 
was reported. This observation is of particular in¬ 
terest now because of the report of Bach, Dixon and 
Keilin® of the discovery of a new cytochrome hj, 
which, from spectroinetric evidence, seems to be iden¬ 
tical with the one we have r^orted. These investi¬ 
gators ascribe two bands to the compound, one at 530 
mM and the other at 557 mjA. The position of the 
Sorct band was not given. The spectrum of an im¬ 
pure sample of cytochrome c reductase, both in the 
oxidized and reduced forms, is given in Fig. 1. In the 



Fio. 1 

reduced form the a band of the hemin compound 
which was present in our preparation was observed at 
557 mM- and the Soret band at 420 TOM'. Upon oxida¬ 
tion the a band disappears, whereas the Surct band 
shifts to 410 TUM-. The peak at 455 mn is that of the 
cytochrome c reductase. 

This hemin compound is reduced by addition of 
hexose monophosphate, Zwischenferment, and triphos- 
phopyridine nucleotide. 

B. L. IIORECKKB 

Department or Chemistry, T. R. Hogness 
The University or Chicago 

Pbb. 17, 1942 

1 Jour, Biol. Chem., 136: 747, 1040, 

^Nature, 149: 21, 1942. 


ON THE WIDTH AND ORIGIN OF 
BACTERIAL FLAGELLA 

The writer was recently examining a photograph 
of Aerobacter cloacae taken with the electron micro¬ 
scope and released by the RCA Manufacturing Com¬ 
pany' and was struck by ita bearing on two contro¬ 
versial points regarding bacterial flagella, namely, the 
width of a single, unstained flagellum and its origin in 
the cell. 

The thickness of a single, dried, unstained flagellum 
has been indirectly estimated for a number of bacteria 
(Migula,® Reichert,^ Meyer^). The methods used were 
based on uncertain and objectionable assumptions. 
Therefore, one can not help but welcome the hereto¬ 
fore scanty material made available by the electron 
microscope and hope for more. Accurate measure¬ 
ment of the width of the flagellum of A. cloacae were 
made by drawing a scale, like the one previously used 
by the writer,'* on transparent material and by prop¬ 
erly superimposing the scnlo on the photograph of the 
flagellum. This gave a thickness of 0,02 n, and an 
average ratio of 1/22 between the width of the dried 
flagellum and that of the dried cytoplasm. This 
ratio is about tbe same ns the one estimated by Migula* 
and is at variance with Meyer^s* ratio of 1/10. 
Whether this ratio will hold for other bacteria remains 
to be seen. Furthermore, by assuming that the faint 
outer zones of the cells shown in the photograph rep¬ 
resent the cell walls, we are justified in assuming that 
their boundary represents the boundary of the living 
cells, and that the shrunken cytoplasm has, on the 
average, about three fourths of its original width 
(slightly higher than the two thirds found in the 
literature^). On this basis, tbe width of a single 
flagellum of A. cloacae in the living condition will be 
about 0.0267 ja or, roughly, 0.03 m-. 

Regarding the origin of the flagellum, we have those 
who believe that it originates from the cell wall and 
those who believe that it originates in the cytoplasm 
and extends through pores in the cell wall. The litera¬ 
ture has been reviewed by the writer.* In tbe above- 

iWallerwtein Laboratories Commumcatione, 4i 8, 1941. 

2 W. Migula, ‘' System der Bakterien, ’' 1, 96-188, Jena, 
1897. 

» K. Reichert, CeniralbL /. BaJeU, I, Orig,, 61: 14-'94, 
1900. » •» 

^ A. Meyer, Zelle der Bakterien," 119-120, Jena. 
1912. 

0 G. Knaysi, Jour, Inf, Die., 45: 13-33, 1929. 

» G. Knaysi, Dot, Bev., 4: 86-87 and 99, 1938. 
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mentioned photograph of A, cloacae^ there is one cell 
that clearly shows penetration of the faint, outer zone 
by the flagella all the way to the shrunken mass of 
the cytoplasm. If this outer zone is the cell wall, and 
the writer has reasons to believe that it is, then the 
electron microscope has boon instrumental in settling 
another controversial point regarding bacterial fla^ 
gclla. 

GfiOROEfi Knatsi 

Gokkkll Univeksity 

FLUOROCHEMISTRY 

Wjth the increasing number of researches and 
publications devoted to the applications of fluores¬ 
cence to chemistry, a need is rapidly arising to iden¬ 
tify this new branch of science ns distinct and apart 
from related and often confused fields. 

Therefore, it seems expedient to propose the name 
fluorochemistry as descriptive of this branch of 
science. The term fluorochemistry is in order with 
other terras created to identify highly specialized 
fields which are still within the boundaries of chem- 
istry and/or physics, c.y., photochemistry, physical 
optics, and so on. 

Jack De Mknt 

The Mineralogisit 
PoBTiiAND, Oregon 

SINO-AMERICAN SCIENTIFIC FRIENDSHIP 

In the January 3, 1942, issue of 'tfature there 
appeared a communication from the British Associa¬ 
tion of Scientific Workers to American men of science, 
calling attention to the numerous bonds between them 
and pointing out the necessity for further cooperation 
between them and, particularly, their Soviet colleagues 
in order to achieve the goal of “preserving the scien¬ 
tific heritage of the whole world against the barbar¬ 


ism and obscurantism of Fascist ideology.’’ While 
the sentiments of this message are undoubtedly wel- 
o^imed and shared by all American scientists and will 
strengthen our mutual friendship, we think it of the 
greatest importance to include and reemphasize at 
this time our continued feeling of solidarity with the 
scientific and technical workers of China who have 
given the world such a magnificent example in con¬ 
tributing to the effort of resistance against brutal 
aggression. 

It has been the good fortune of this country that 
numerous Chinese have come to study with us and 
that close ties unite many of the educational institu¬ 
tions of China with our own. We have long admired 
for their qualities of high character, vigorous person¬ 
ality and intellectual ability the Chinese who have 
been our fellow classmates, students or professional 
colleagues. Working with theui in our institutions 
here or in those of China we have realized that there 
is mutual understanding and that their contribution 
to civilization continues in an undirainiahed stream. 
Our esteem bus grown even greater during the past 
years as we have witnessed the courage with whichi 
in the invaded cities under scrutiny of the enemy or 
under more adverse physical conditions in the free 
cities which they have reached often only after long 
and x>erilous travel, they have i>ersevered to increase 
the common store of knowledge as well as to aid in 
the resurgence of their nation. 

We are certain that the scientific workers of Great 
Britain and Russia join Tvholeheartedly with us in 
expressing again to our Chinese colleagues the feeling 
of comradeship which for many years has motivated 
our relations and will in the future aid us to create 
a world where all men may work for the common 
good, free of threats to security and hai)pine8S. 

Morris F. Shaffer 


QUOTATIONS 


THE WORK OF THE ROCKEFELLER 
FOUNDATION IN 194U 

Dubing 1941 the appropriations of the Rockefeller 
Foundation amounted to $9,313,964, The income of 
the foundation from investments during the year was 
$8,734,992. This income was supplemented by a 
transfer of $600,000 from the principal fund. 

The appropriations were distributed for the most 
part in six major fields, roughly as follows: 


Public health . $2,450,000 

Medical sciences. 2,120,000 

Natural sciences. 1,271,000 

Social sciences . 1,227,000 


1 Opening pages of the annual report of Dr. Raymond 
B. Fosdick, president of the BockefoUer Foundation. 


Humanities . 1,020,000 

Program in China . 164,000 

A detailed statement of the appropriations made in 
1941 appears at the conclusion of this report. Of the 
money spent during the year, 74 per cent, was for 
work in the United States and 26 per cent, for work 
in other countries. 

The war, of course, has radically affected the activi¬ 
ties of the foundation abroad. In June, 1940, the 
foundation’s Paris office was closed, and the Lisbon 
office was closed in July, 1941. There are now no 
foundation representatives on the continent of Eu¬ 
rope, but an office is being maintained in London. 
Late in 1940 the Far Eastern office of the foundation 
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was moved from Shanghai to Manila. At the time 
of the capture of Manila the head of the office, Dr. 
M, C. Balfour, was in Kunming. Unfortunately, his 
associate, Dr. ChHrlos N. Leach, and some of the per¬ 
sonnel of the Peiping Union Medical College who were 
on their way to the United States were in Manila 
when the city fell. The Peiping Union Medical Col¬ 
lege was closed by the Japanese authorities early in 
1942 and the leading members of the staff were in¬ 
terned. 

Making thk Present Serve the FtJTUHB 

Confronted with a world in which ruthlessness must 
be employed to destroy a fur more dangerous kind of 
ruthlessness, organizations like the Rockefeller Foun¬ 
dation, dedicated to the extension of knowledge, can 
only reaffirm their undiscourngeable belief in the ulti¬ 
mate power of reason. As Alvin Johnson says: ^*The 
rules of civilization, wrought out on Sinai and the 
Areopagus, . . . are prior to the bomber and poison 
gas, and will survive beyond them.^* The Bill of 
Rights will outlast **Mein Kampf’^ just us the scien¬ 
tist's objective search for truth will outlive all the 
regimented thinking of totalitarianism. Temporarily 
eclipsed, the proud names of Paris, Strasbourg, 
Prague, Louvain, Warsaw, Leyden, as well as of 
Heidelberg and I^eipsic and Berlin, will once again 
stand for the quest tor truth; once again will they be 
centers of candid and fearless thinking—homes of the 
untrammeled and unafraid, where there is liberty to 
learn, opportunity to teach and power to understand. 

The task which faces all institutions concerned with 
the advance of knoAvledge is not only to keep this faith 
alive but to make certjiin, as far as they can, that the 
streams of culture and learning, wherever they may be 
located or however feebly they may now flow, shall 
not be blocked. In line with this latter function, in so 
far ns circumstances and limited funds make possible, 
the Rockefeller Foundation conceives its principal 
role. 

This concern for the future is a matter of stem, 
practical sense. The specialized talents and abilities 
that are meeting this emergency and those that wijl 
meet emergencies to come are not produced by fever¬ 
ish last-minute activities. No amount of pressure can 
suddenly create a supply of thoroughly trained and 
broadly experienced physicists, mathematicians, chem¬ 
ists, biologists, economists and political scientists. 
These men represent the trained intelligence without 
which a war can not bo won, or a lasting peace 
achieved. They emerge spontaneously, unpredictably, 
but irresistibly out of long, patient and sustained 
effort. Pure research, the clean urge to gain new 
knowledge, the sympathetic appreciation of imagina¬ 
tive scholarsliip even when it seems remote and un¬ 
related—these we must steadfastly sponsor or our 


You Hh. ^ 

vital intellectual resources will fail us in the days to 
come. 

It is true, of course, that in an attempt to mitintain 
long-range programs, aiming at the future rather than 
at the present, no institution can escape the urgencies 
of the moment. We are all of us in the war and it is 
idle to pretend that business can proceed as usual. 
A substantial proportion of the appropriations of the 
Rockefeller Foundation has some relation to the pres¬ 
ent emergency. For example, the foundation is fur¬ 
nishing yellow fever vaccine for the Army and Navy; 
it is speeding up its research in influenza, malaria and 
typhus, which have a vital bearing on the war; it has 
flnanced the microfllming of countless historical rec¬ 
ords in England that might be destroyed; it has given 
aid to the development of bruin surgery necessitated 
by war wounds; it has tried to salvage as much of the 
scholarship of Europe as possible by bringing out¬ 
standing university men to the United States. 

All this has to do with war or its results. And yet 
it is possible to say that this type of emergency help 
has invariably been related to the far target. In try¬ 
ing to be of service in the calamity that engulfs us all 
the foundation has endeavored to make certain, in so 
far as it could, that its work had some constructive 
reference to the world after the war. The develop¬ 
ment of brain surgery or of techniques for tlie control 
of specific diseases has significance for the future as 
well as for the present; much of the historical mate¬ 
rial of England is being opened to the students of 
other countries for the first time; the deposed scholars 
of Europe are enriching the intellectual life of Amer¬ 
ica ; the natural sciences, whether in physios or biology 
or chemistry, can and will be used to serve a world at 
peace as well as ut war. In all the reordering of hu¬ 
man life and habits which the war makes necessary it 
is still possible, not only in the field of the physical 
and social sciences, but in the humanities as well, to 
make the present serve the future. 

The Search for Unitt 

If we are to have a durable peace after the war, if 
out of the wreckage of the present a new kind of 
cooperative life is to be built on a global scale, the 
part that science and advancing knowledge will play 
must not be overlooked. For although wars and eco¬ 
nomic rivalries may for longer or shorter periods iso¬ 
late nations and split them up into separate units, the 
process is never complete because the intellectual life 
of the world, as far as science and learning are eon- 
cemed, is definitely internationalized, and whether we 
wish it or not an indelible pattern of unity has been 
woven into the society of mankind. 

There is not an area of activity in which 
not be illustrated* An American soldier wounded on 
a battlefield in the Far East owes his life to the 
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Japanese scientist, Kitasato, who isolated the bacillus 
of tetanus. A Russian soldier saved by a blood trans- 
fusion is indebted to Landsteiner, an Austrian. A 
German soldier is sliiclded from typhoid fever with 
the help of a Russian, Metohnikoff. A Dutch marine in 
the East Indies is protected from malaria because of 
the experiments of an Italian, Grassi; while a British 
aviator in North Africa escapes death from surgical 
infection because a Prenchmiin, Pasteur, and a Ger¬ 
man, Koch, elaborated a new technique. 

In peace as in war we are all of us the beneficiaries 
of contributions to knowledge made by every nation 
in the world. Our children are guarded from diph¬ 
theria by what a Japanese and a Oertnan did; they 
are protected from smallpox by an Englishman’s work; 
they are saved from rabies because of a Prenclunan; 
they are cured of f)ellagra through the researches of 
an Austrian. From birth to death they arc sur¬ 
rounded by an invisible liost - the spirits of men who 
never tJiought in tcu’ms of flags or bour»dary lines and 
who never served a lesser loyalty than the welfare 
of mankind. The best that every individual or group 
has produced anywhere in the world has always been 
available to serve the race of men, regardless of nation 
or color. 

What ia true of the medical sciences is true of the 
other s(uenees. Wliether it is mathematics or chem¬ 
istry, whether it is bridges or automobiles or u new 
device for making cotton cloth or a cyclotron for 
studying atomic structure, ideas can not be hedged in 
behind geographical barriers. Thought can not be 
nationalized. The fundamental unity of civilization 
ia the unity of its intellectual life. 

There is a real sense, therefore, in which the things 
that divide us are trivial as compared with the things 
that unite us. The foundations of a cooperative world 
have already been laid. It is not as if we were starting 
from the beginning. For at least three hundred years 
the process has been at work, until to-day the corner¬ 
stones of society are the common interests that relate 
to the welfare of all men everywhere. 


In brief, tlie age of distinct human societies, indif¬ 
ferent to the fate of one another, has passed forever; 
and the great task that will confront us after the war 
is to develop for the community of nations new areas 
and techniques of cooperative action which will fit the 
facta of our twentieth century interdependence. We 
need rallying points of unity, centers around which 
men of di fieri»ig cultures and faiths can combine, de¬ 
fined fields of need or goals of effort in which by 
pooling its brains and resources the human race can 
add to its OAvn well-being. Only as wc begin to build, 
brick by brick, in these areas of common interest 
where cooperation is possiblo and the results are of 
benefit to all, can we erect the ultimate structure of a 
united society. 

A score of inviting areas for this kind of coopera¬ 
tion deserve exploration. Means must be found by ; 
which the potential abundance of the world can b^ 
translated into a more equitable standard of livings 
Minimum standards of food, clothing and aheltcT;, 
gjiould be e.stablished, The n(*w science of nutrition^ > 
slowly coming to maturity, should be expanded on & ■ 
world-wide scale. The science of agriculture needs do- ^ 
velopmcnt, not only in our own climate but partifiu*- 
larly in the tropic and subtropic zones. With all their 
brilliant achievements the medical sciences are in 
infan(• 3 ^ I^ablic healih stands at Ihe threshold- of 
new possibilities. Physics and chemistry have scarcely 
started their c<jntributions to the happiness and com¬ 
fort of human living. Economies and political sci¬ 
ence are only now beginning to tell us in more con¬ 
fident tones how to make this world a home to live 
in instead of a place to fight and freeze and starve in. 

All these mailers await tlie future peace. Neverthe¬ 
less they constitute the stern realities of the present, 
for as Vice-President Wallace has said; ^‘From the 
practical standpoint of putting first things first, at a 
time when there are not enough hours in a day and 
every minute counts, planning for the future peace 
must of necessity be a part of our all-out war pro¬ 
gram.” 


SCIENTIFIC BOOKS 


TRENDS IN PHYSICS TEACHING. SOME 
RECENT TEXTS 

The art of teaching physics has developed almost 
in its entirety without benefit of the specialist in edu- 
oational methods. For explanation, one need look no 
further than an outline of the subject itself. Hard 
work on the subject-metter is necessary on the part 
of almost any one before ho can lay claim even to an 
elementary knowledge of physical principles. Many 
difficulties, not the first being those of mathematics, 


confront the student who desires a sufficiently good 
command of the subject to be able to understand its 
applications in engineering, chemistry, medicine or 
geology, to mention but a few fields in which special 
applications of physics abound. The result of this has 
been the development on the part of physics teachers 
of attitudes and methods which have made little con¬ 
cession to the tendency in some quarters to soften 
educational prograins to the level of the average stu¬ 
dent 
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This Heeming aloofness of the physios teadier baa 
served as a counter irritant, stimulating much of the 
beet work which has been done in the text-book field 
in recent years, but it has brought with it a loss of 
influence with departments of education causing a 
deteriorati<tn or even, in iiiany quarters, an abandon¬ 
ment of high-school physics programs and a conse¬ 
quent loss of students to more advanced courses in 
physics.^ The war with its vast new instrumentation, 
whether for combat with the enemy or for civic pro¬ 
tection and defense production, has brought into 
sharp relief the fantastic discrepancy between tlie 
need for and the supply of young people who have 
a laboratory sense of physics. 

The situation might, indeed, be much worse had it 
not been for the formation in 1933 of the American 
Assocition of Physics Teachers and the establishment 
of their journal, the American Physics Teacher, now 
known as the American Journal of Physics. This 
journal has from the first been a forum for the ex¬ 
pression of all shades of opinion and experience 
regarding the teaching of physics. In it have oTigi- 
nated far-reaching programs for the improvement of 
the offering to students, for widening and strengthen¬ 
ing its appeal and for the testing and evaluation of 
the results achieved. A nationwide program of test¬ 
ing of physics students under the joint auspices of the 
American Association of Physics Teachers and the 
American Council on Education has served also as a 
stimulus toward revitalizing the physics course at the 
college level. 

Physics first made its way into the curricula of 
colleges and schools at a time when classical studies 
were supreme, and the study of physics had to be jus¬ 
tified as mental discipline. The first text-books were 
as formal as grammars and as unvarying in their 
content. The infusion of qualities which might cause 
interest in the subject for its own sake by such writers 
as John Perry and Poynting and Thonison in England, 
and by our own well-loved W. S. Franklin, was of 
great service in the early years of this century, but 
new discoveries in physics and the constantly acceler¬ 
ating pace of new and important applications con¬ 
tinually widened the gap between the developing 
science and the text-books. In the early twenties 
**modern physics” began to bo incorporated into the 
books, sometimes as a cream puff for dessert, some¬ 
times sprinkled about for seasoning. The most strik¬ 
ing result of the many experiences of the compounders 
of text-books has been the increasing number of topics 
deemed of such importance as to demand the atten¬ 
tion of the beginning student. Drastic experiments 
with this material have been carried out by some writ- 

1 See for example, M. H. Trytten, Scibnob, 94; 887, 
1941; also, G. P. Hamwell, Beviete of Sdeniific Instru- 
menUg 12: 571, 1941. 


Numerous new to teaching, such as the 
physios museum, have been developed. There has 
been a multiplication of objectives for which courses 
and texts have been designed, with a corresponding 
variation in choice of topics and character of presen¬ 
tation. Especially marked are the differing degrees 
of emphasis on praotieal applications and the more 
fundamental aspects of the science. The result has 
been a wealth of new books, new editions and new 
adaptfitious of older texts. 

The commonest professed objective in writing a 
textdjook in physics is the provision of one suitable 
for a first course, with relatively little mathematics, 
yet one satisfying requirements for a certain amount 
of professional training, and which with a little extra 
effort might also be used in preparation for engineer¬ 
ing or for further science study. In this category 
are the following: 

An Introductory Course in College Physics (revised edi¬ 
tion). By N. IIewbt Bi«ack. pp. 734 + viii. Now 
York*. The Macmillan Company. 1941. $3.76. 

College Physics. By John A. Klooiooe (second edi¬ 
tion), pp. 702 + xii. Now York: John Wiley and 
Bona, Inc. 1940. $3.75. 

College Physics Abridged. By Hbney A. Pebkins. 
pp. 591-fix, Figs. 460. New York; Prentice-Hall. 
1941. $3.60. 

Fundamentals of College Physics. By WiiiUBAi/U 
Wenigbo. pp, 694-fviii. Figs. 340. New York: 
American Book Company. 1940, $3.76. 

Each of these books uses trigonometry and in vary¬ 
ing degree provides the student with instructions for 
problem solving. Black’s book is to a high degree 
pictorial; besides the many reproductions of line 
drawings and photographs there are many plates, two 
of them in color. The illustrations cover a great 
variety of applications and range in time from such 
subjects as Uje experiment with the Magdeburg hemi¬ 
spheres to the electron microscope. Each chapter is 
provided with a summary, a list of references and a 
set of problems; topics of special interest or of a 
more advanced nature are sometimes treated among 
the problems. The book by Eldridge is also profusely 
illustrated, but with relatively fewer photographsv 
There is likewise a at the end of many of the 

chapters and a large number of questions and prob¬ 
lems. The style of the book is personal and stimulat¬ 
ing, the point of vi$w is that of the physicist. Perk¬ 
ins’ book is on abridgement of the author’s ^^College 
Physios,” which “was written with the purpose of 
offering such complete explanations of principles and 
theoretical deductions that the student would under¬ 
stand them without assistance from the instmetor*^ 
The abridgement was accomplished by eUtpination of 
material rather than by condensation. No gr^t ojoar 
cessions are made to popular inter$st« The 
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diosen are thormigiily treated and the methods used 
are such that tlie book might serve very well aa prepa¬ 
ration for further courses in physics. Weniger’s text 
is conservative and is no doubt intended primarily as 
a preparation for engineering. The author does not 
proceed far with modem physics, but a number of 
topics in applied physics are given unusual emphasis, 
as, for example, refrigeration, the elementary theory 
of the venturi meter and several othera. The author 
takes care to present the theory needed for most of 
the usual laboratory experiments of the general 
physics course. Each chapter concludes with a list 
of suggested laboratory experiments and a goodly 
assortment of questions and problems. 


Physics, the Pioneer Science. By L. W. TaVLOR, with 
the collaboration in tlie cliaptera on modern physics 
of Foesest Gi«ek Tuckie. pp. xil -v 647 + Appendix 
xUv. Figs. C51. Boston: Houghton Mifflin Oompany. 
1941. $4.00. 

General Physios for Students of SoUnoe. By B, B. 
l4mi>8A7. pp. 634 fxiv. Now York; John Wiley and 
Sons, Inc. 1940. $3.75. 

Foundations of Modern Physios. By Thomas B. 
Brown, pp. 333 + xu. Figs. 155. New York: John 
WiJey and Sons, Inc. 1940. $8,26. 

iMboratory Manual of Physics (second edition). By 
C. M, Kilsy. pp, 146+ vi. Now York: I), van 
Nostrand Company, Inc. 1940. $1.76. 


The study of the historical development of physics, 
particularly the setting in contemporaneous thought 
of the various stages of evolution of the concepts of 
physics would seem to be a very special subject, one 
making the most rigorous demands upon the historian 
and the philosopher as well as the physicist, yet it is 
becoming increasingly attractive to many of those 
seeking to enlarge the resources of physics teaching. 
The most notable example of the use of historiciil 
material in the making of a physics text is without 
doubt 'Thysics, the Pioneer Science,” by L. W. Tay¬ 
lor. Physical concepts are traced from their origin. 
Free use has been made of tlie writings of the original 
diseoverers, and in many cases the argument is pre¬ 
sented in its first form. This has resulted in a book 
^hich will be of great interest to teachers and many 
general readers. The text is richly illustrated with 
reproductions of origmal prints and diagrams form¬ 
ing a collection well devised to arouse the enthusiasm 
of any one interested in the history of science. As n 
text for students its success will depend upon the 
maintaiance by the teacher of interest in the historical 
aptnmeh^ It will not be sufficient to ^^adopt” this 
hodk as just another text, but the author has eased 
the by providing exeelient eoUeetions of problems 
yAym they are oalted for. Principal divisions of the 


are introduced by eeverd chapters of pre- 
hifltozieM the time the 


student is working with formulae he should be in 
command of the whole background of development of 
concept and law. A very large number of the chap¬ 
ters are sufficiently easy and of such general interest 
that this book will doubtless find use in general or 
scientific libraries. A list of refei*enoes to sources 
includes 291 items. Excellent indices are provided. 

‘‘General Physics” by Lindsay is a “thorough and 
rigorous introduction to college physics for students 
who intend to pursue scientific careers.” It is in¬ 
tended “to servo as a basic introductory text-book for 
science students who have had mathematics through 
elementary calculus, and also to provide an inter¬ 
mediate and more rigorous course for such students 
as have already taken an elementary, descriptive 
course in physics.” As one would expect of this 
author, great care is taken in the exposition of fun* 
damental concepts, and there are probably few gradu* 
ate students of the subject who could not read this 
book with profit. The author has chosen topics wifli 
great skill and has managed to put an astoniabing 
amount of good physics in the 520 pages of text. The 
student who is prepared to use it may well be con¬ 
gratulated on having such a text made available to 
him. In colleges where the first course is of the nsnal 
sort with little mathematics the present text will pro¬ 
vide an ideal second-year course for students majoring 
in science or mathematics. 

The term modern physics in connection with the 
general physics course has come to mean rather defi¬ 
nitely the physics of the electron, and includes such 
matters as tlie electric and magnetic deficcilon of 
cathode rays and of positive rays, the mass spectro¬ 
graph and isotopes, x-rays and crystal structure, pho¬ 
toelectric effects and ittore or less concerning radiation 
and line spectra. The inclusion of this material has 
seemed necessary to many writers because of the oft- 
repeated charge that the student completes his college 
course in physics without coming into contact witli 
those matters which arc the concern of present-day 
physiciata. The inclusion has often been awkwardly 
made, and the choice of subjects included has seldom 
pleased any one but the author. Moreover, the limita¬ 
tions of time of most courses are such that the modem 
physics often receives very sketchy treatment with a 
holiday for the time being from problems and other 
systematic exermses. Professor Brown's book, “Foun¬ 
dations of Modem Physics,” is intended to serve as 
the text for the fourth unit of a two-year college 
course in physics; the criterion for oboiee of material 
being that it be that which is “at present greenest with 
new growth.” The book opens with an aocount of 
cleetrons and the determination of eleotronio charge, 
c/m, i^tive rays, the mass spectrograph, isotopes, 
and closes with a discussion of eosmie rays, cosmic ray 
showei^ and mesons. Between these two diap- 
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ters the subject-matter ranges through enough physi¬ 
cal optics, radiation theory, including electrical oscil¬ 
lations and waves, black body radiation, spectrosoopv, 
x-rays, radioactivity, nuclear physics, to give the 
student a very good idea of the principal avenues of 
recent progress. The treatment is largely non-tnathe- 
matical and can be followed easily by any one who- 
has had a first course in college physics. An abun¬ 
dance of carefully drawn and well-reproduced figures, 
discussion of many applications of contemporaneous 
interest, collections of problems, lists of references, 
are all features which will appeal to the teacher who 
would supplement his physics course with a systematic 
, treatment of modem physics or who might well give a 
' .three-hour year course in modern physics itself. The 
ibtadent who has the raalheinatics will doubtless prefer 
a treatment which will more effectively cross the 
/ th^^^old of this fascinating subject. 

No part of the physics course has been under closer 
Vaemtiny for many years than the laboratory expert- 

SPECIAL 

A QUANTITATIVE ANALYSIS OF SULFON¬ 
AMIDE BACTERIOSTASIS 

Woods V observations on the rclalitmship of para 
ftminobenzoic acid to the bacteriostatic action of sulf- 
i anilamide and sulfapyridine have been amply con- 
S firmed and extended by other investigators.’*'^** IIow- 
ever, his hypothesis that PAB is an essential metabo¬ 
lite of bacteria, and that the inhibition of bacterial 
growth by the sulfonamides ‘‘is due to competition for 
an enzyme between the essential metabolite and the 
inhibitor,” has not been adequately supported as yet 

We have been engaged for some time in studies 
concerning the bacteriostatic potency of various sulf¬ 
onamide derivatives in relation to (1) the minimal 
effective concentration of the drugs, (2) the typwj of 
media employed, (3) the size of inocula and (4) the 
amounts of PAB required to prevent bacteriostasis. 
Some of the results obtained are of interest and may 
shed new light on the mode of action of these com¬ 
pounds. 

The bacteriostatic effects of sulfanilamide, sulfa- 
guanidine, sulfapyridine, sulfathiazole and sulfa¬ 
diazine were observed in two synthetic, inhibitor-free 
media, one of which affords sub-optimal growtli of the 
test organism, E, colif whereas the other gives growth 
comparable to that obtained in nutrient broth, The 

If). B. Wood^ Bnf. Jour. Exp, Path.f 21: 74. 1940. 

* E. Strauss, F. 0. Lowell and M. Finland, Jour. Clin, 
Invest,, 20: 189. 1941. 

^W. W. Spink and J. Jermsta, Proc, 8oo, Exp, Biot, 
and Mcd.y 47: 395, 3941. 

* E. Strauss, J. II. Dingle and M. Finland, Jour, Jm- 
mmol, 42: 313, 1041. 


ments. Many factors contribute to the present-day 
history of this subject. Laboratory equipment has 
become continually and ever more rapidly expensive, 
mass production has robbed much of it of the refine¬ 
ments and precision of an earlier day. Some of the 
axguments for physics for physics’ sake have dwindled 
in importance. The mere acquisition of laboratory 
skill is no longer put forth as a principal objective in 
college physics courses. Nevertheless, there has never 
been a time when the importance of laboratory points 
of view and enough familiarity with instruments to 
remove the first awkwardness with them have been 
more clearly recognized. In Kilby’s ‘^Laboratory 
Manual of Physics” will be found a typical list of 
experiments, together with brief notes concerning 
their theoi^y and directions for performance. The 
experiments for the most part require inexpensive 
apparatus and are suitable for a first course. 

J. C. Hubbard 

The Johns Hopkins University 

ARTICLES 

minimal effective concentration (MEC) of each drug 
was determined as the lowest molar concentration 
which prevented visible growth over a period of four 
days with inocula ranging from 25 to 25,000 cells 
per cc. These concentrations proved to be the same 
in both media. With all inocula the absolute amount 
of PAB required to abolish bacteriostasis was found 
to be the same for the MEC of each drug, as illus¬ 
trated in Table I. It will be noted, however, that the 

ratio is inversely proportional to the MEC, 
which shows that the bacteriostatic potency of a 
TABLE I 

The Relationship Between tub Minimal,ICF rBCTivE Con- 

CBNTBATIONB OF BOLFONAMIOBB AND BaBA 

Aminobenzoic Acid 



Minimal 
eifectlve 
drug con¬ 
cent rnti on 
MxlO“« 

Minimal 
amount 
PAB 
required 
to nr©- 
venf bne- 
terlONtaflie 

M X lO-T 


Sulfantlamide ,., 

2S00 

6 

1-6000 

SulfaKuanldlne ». 

500 

5 

1-1000 

Sulfapyrtdino ... 

20 

5 

1-40 

Hulfatmazole .... 

4 

5 

1-8 

Bulfadiazine .... 

4 

6 

1-8 


sulfonamide is directly related to the quantity of the 
drug required to produce bacteriostasis in the presence 
of a given amount of PAB. Furthermore, the an¬ 
tagonistic effects of PAB and the Bulfonamides are 
apparently related to their concentrations and are 
independent of the number of bacteria. 
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It was observed that the MEC of all the drugs 
apparently restrained inocula up to 25,000 cells per 
cc, but that visible growth invariably occurred with 
larger inocula, even when much greater amounts of 
the drugs were added to the cultures. In view of these 
results it was considered possible that the bacteria 
might be capable of undergoing a definite, limited 
number of cell dityisione in the presence of any effec¬ 
tive drug concentration, regardless of the inoculum 
employed. This hypothesis was examined by inoculat¬ 
ing decreasing numbers of E, eoli into media contain¬ 
ing a bacteriostatic concentration of suJfatbiasolc 
(5 X 10~* M), counting the number of viable organisms 
which developed from each inoculum at 6, 12 and 24 
hours, and computing the number of cell divisions 
from the following formula: 


where B = count on developing culture 
A := number of cells in inoculum 
factor of increase (2) 

N = number of cell divisions. 

The results are recorded in Table II, and show that 
all the inocula underwent almost exactly the same 

TABLE II 

The UNiroRM Rbstriction or Cell Division bx Sclva- 
thiaholb with Vahious Inocula or E. coli 


i 

k 

22 

Ofo 

II 

! 

Coant at 

12 hoars 

Number of 
divisions 

Count at 

24 hours 

,800,000 

152,000,000* 

3.01 

170,000,000 

3.80 

110,000.000 

,180,000 

58.000,000* 

5.00 

64,000,000 

5.70 

15.000.000 

118,000 

18,500.000* 

6.85 

14,000.000 

6.86 

5,180.000 

11,800 

1,190,000 

0.06 

1,600.000 

7.08 

267.000 

1,180 

112,000 

6.50 

110,000 

0.54 

5.800 

118 

11,000 

6.54 

11.600 

0,01 

210 

11.8 

1,160 

6.64 

1,250 

0.72 

Sterile 


• Visible growth. 

number of cell divisions within the first 6 hours, with 
the exception of the largest inoculum, which actually 
divided fewer times. At 12 hours no further signifi¬ 
cant change had occurred; at 24 hours the number of 
organisms had diminished. 

The conclusion seems warranted that, in the pres¬ 
ence of a bacteriostatic concentration of a sulfon¬ 
amide, bacteria possess the ability to undergo only a 
oertain limited number of oell divisions, regardless 
of the size of the inoculum. This readily explains why 
no apparent bacteriostasis may be observed when 
large inocula are employed, since even a small number 
of cell divisions will bring such cultures into the range 
of viaible turbidity {circa 10,000,000 cells per eo). 
Fof example, Table II shows that cultures inoculated 
more than 50,000 E> eoU per og attained visible 


g r owt h, whereas those which received smaller inocula 
remained clear. The number of cell divisions in each 
culture, however, was approximately the same. Fur¬ 
thermore, the data also offer a reasonable explanation 
fer the well-known but previously obscure finding that 
organisms subjected to the action of the sulfonamides 
grow as rapidly as do controls for a few hours before 
bacteriostasis becomes manifest. 

The reason for this phenomenon is as yet unknown, 
but it seems possible that the bacterial cell contains a 
substance necessary for reproduction which is syn¬ 
thesized under normal conditions of growth. In the 
presence of bacteriostatic concentrations of the sulfoxkr 
amides the synthesis of this substance is prevented 
and the organism is forced to distribute its origined 
supply in diminishing amounts to its progeny. After 
a certain number of cell divisions the quantity of 
Bubstance in the individual organisms becomes insuffl* 
cient to permit further multiplication. PAB may be 
concerned with this substance in some way. The 
served facts indicate that the antagonism betweed 
PA,B and the sulfonamides is independent of the 
her of bacteria, but instead is related principally i 
critical concentrations of these compounds. . / 

Harry M. Boss ” ^ 

Charles L. Pox, Jn. ^ 

Departments of Medicine ‘V*; 

AND or Baotebiolooy, 

College or Physicians and Surgeons, 

Columbia Univerbitt 

THE RELATIVE EFFICIENCY OF STRAINS 
OF RHIZOBIUM TRIFOLII AS INFLU¬ 
ENCED BY SOIL FERTILITY! 

Arachis hypogaea (peanut) was recently tested in 
the greenhouse to determine how the response to phos- 
pbatic and potassic fertilizers is conditioned by the 
strains of Rhizobia with which the plants are inocu¬ 
lated. The results suggested that certain cultures were 
better adapted than others to fix nitrogen in poorly 
nourished plants, although the cultures differed only 
slightlj^ in efdcieney in well-nourished plants. Since 
the design of this preliminary experiment did not per¬ 
mit reliability to be placed on the small differences 
observed, a second, more comprehensive experiment 
was set up, using Trifolium pratense (mammoth red 
clover) and proper cultures of Rhizobia. 

In the second experiment five cultures of Ehizobium 
trifolii were compared on clover grown in Plainfield 
sand receiving four fertilizer treatments. Cultures 
209, 238 and 239 were obtained from the University 
of Wisconsin, and cultures H and D were isolations 
from old commercial cultures which had been in the 
laboratory for two years. The four fertilizer treat¬ 
ments were (1) no fertilizer, (2) P, 100 p.p.m., (3) 

1 Jountal Paper No. 9 of the Purdue University Agri¬ 
cultural Experunent Station. 





K, 60 p.poD., and (4) P, 100 p.p.m.-K, 60 p.p.ni* 
Treatments were based on parts per million of ele¬ 
mental phosphorus supplied as Ca(H 2 P 04)2 - H^O 
and elemental potassium supplied as KCl. The soiJ^ 
when gathered from the field, was deficient in nitro¬ 
gen, phosphorus and potassium. Commercial seed 
was surface sterilized, inoculated as desired, and 
planted, ten seeds to each pot, in steam-sterilized, 
limed (to pH 0.5) soil. Five-inch pots were used as 
containers. The experiment was set up in seven ran¬ 
domized blocks. The pots‘were seeded on April 19, 
1941, and halves led on July 15, 1941. Total dry 
weight and total nitrogen content of the plants were 
measured. 

TAniJK 1 

Oms. dry wt. produced* Mgs nitrogen produced* 
tu Hoil fertlUxed In aoliT ferttUxed 

09 Indicated as Indicated 

Culture 

ri. ^ et ^ 



None 

Sd 

A 

04 6, 

o a 

kCi . 

•.A 

M & 

§o 

None 

is 

•p. 

d 


go 

f-(io 

209 ... 

21.5 

10.3 

21.5 

24.9 

616 

463 

478 

604 

258 ... 

10.8 

17.0 

22,5 

25.6 

465 

427 

600 

584 

239 ... 

18.8 

17.5 

24.6 

27.3 

448 

414 

557 

648 

H. 

18.3 

16.7 

24.0 

26.3 

461 

416 

562 

636 

, D . 

15.5 

15.1 

10,8 

10.4 

293 

323 

416 

432 

No eolture 

16.3 

15.0 

17.1 

18.1 

307 

208 

330 

824 


•Total from the seven replications. 

llie results of this second experiment (Table I) 
confirmed the suppositions made from the data of the 
first experimetit. The dry weight and total nitrogen 
content of plants inoculated with cultures 209 and 
239, with and without the addition of potassium, may 
be taken as an example. When inoculated with cul¬ 
ture 209, ]ilHnts produced a souiewliat greater total 
dry weight and total nitrogen content in unfertilizt*d 
soil than plants inoculated with culture 239. How¬ 
ever, when inoculated with culture 209 dry weight and 
total nitrogen content of plants do not increase as a 
result of fertilization with potassium, whereas the in¬ 
crease in dry w^eight and total nitrogen content of 
plants inoculated with 239 is quite appreciable. Prom 
this it appears highly probable that culture 209 is 
better adapted to fix nitrogen in potassium deficient 
clover than culture 239, whereas 239 is better adapted 
to fix nitrogen in well-nourished plants than is 209. 
This single example suflBces tor the purpose of this 
report. 

An analysis of variance of the data on dry matter 
produced, and subsequent calculation of the mean 
squares for individual degrees of freedom for inter¬ 
action between culture and fertilizer treatments, in¬ 
dicates that in the example used above differences are 
highly significant. In the data on total nitrogen con¬ 
tent of the plants, differences in the example cited 


Are highly signifioant if the data relative to plaiitii 
inoculated with eultares 209 and 239, with and widi^ 
out potassium, are isolated from the remaining data 
and analyzed. This procedure is believed justified 
since there are heterogeneous factors contributing to 
experimental error in the nitrogen data. For ex¬ 
ample, several plants receiving no inoculum became 
contaminated, thus raising the jicr cent, nitrogen con¬ 
tent unduly high. Contamination was less likely in 
the inoculated groups of plants. 

There is no evidence that fertilization with phos¬ 
phorus changed the relative order of efficiency of the 
cultures studied. 

The occurrence of strains of Rhizobia particularly 
well adapted to potassium deficient plants is not unex¬ 
pected in view of what is known of the behavior of 
Rhizobia. Wilson, Burton and Bond,° as well as 
others, have previously shown that strains of Rhizobia 
differ in their adaptation to physical and chemical 
conditions prevailing in given varieties of leguminous 
plants. For example, two strains of Rhizobia may 
be of comparable efficiency on one variety of a 
leguminous plant but differ greatly in their efficiency 
on another variety of the same species of leguminous 
plant. However, it seems to us that the demonstration 
of cultures especially suited to potassium deficient 
plants has added significance because it suggests the 
possible development of commercial inoculanta espe¬ 
cially suited for use with legumes to be grown on 
particular soil types. 

Jambs L. Robbuts 
Frank R. Olson 

BBPAaTMENTs or Botant and Aobonomt, 

PUEOTTB ITnIVKBSITY AORICUI/PURAL 

Bxpebimbkt Station 

THE EFFECT OF ARTIFICIAL CHANGES IN 

THE BRAIN OF MAZE-LEARNING 
IN THE WHITE RAT 

One of the authors has published a number of 
papers^' ^ on the effect of injections of the pitui¬ 
tary growth hormone (Antuitxin G and Phyone) in 
tadpoles and in pregnant white rats on the prolifem- 
tion of brain cells in the young. In general the mam¬ 
mals at birth showed an increase of about 36 per cent* 
in weight of the cerebral hemispheres, but only about 
19 per cent, in body weight. This differential is fur¬ 
ther emphasized by the fact that the number of crib 
per volume of cortex increased 86.5 per cent over that 
of the controls. Moreover, the increase in vohune wpM 

a P, W. Wilson, J, d Burton and V. S* ]fiond, Jqar. d&r. 
fieseareh, S5: C19, 1937. 

Zamenhof, ^'Pcnibilities of Ineieasii^ the Hi|(ber 
Functions of the Cortex,” pp. 1-28. Lancaster; Bdenee 
Press. 1940. 

9 Idem, dromth, 5: 123-189, 1941. 

a Idem, 148; 8744u 143, 194t 

* Idem, Pftyricl. 1942. (In pteib)* 
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704 per cent*^ mA %hB,t in density 0.27 per cent. All 
tlieao iuoreases arc statiatioally significant. In those 
animals that reached maturity (3 to 4 months)^ the 
total number of cortical neurones was 38-40.6 per 
cent, greater than that of the controls. The corre¬ 
sponding figure for cell density was 14.8-27,6 per 
cent. 

The question arose as ip whether or not this increase 
in the number of cortical neurones^ when produced 
ortifieially, would lead to an increase in maac-leaming 
performance. A maze of 12 ouls-de-sao of the War- 
ner-Warden design*- ® was used. The experimental 
group consisted of 9 males and 7 females, and were 
the progeny of mothers that had been injected sub¬ 
cutaneously each day, from the 7th to the 18th or 
20th day of pregnancy, with 1 oc of the commercial 
preparation of tlie hormone. The control group con¬ 
sisted of 13 males and 9 females, reared under nor¬ 
mal conditions. The animals wore approximately 2i 
months old when tested, and were of the Sherman 
strain, scoured from the Department of Animal Care, 
College of Physicians and Sm^eons, Columbia Uni¬ 
versity. The total number of cortical neurones showed 
an increase in the experimental group of 38.4 per 
cent, in the males and 40.6 per cent, in the female.s. 


The count was made when the rats were from 108 
to 124 days old. There was no significant increase in 
brain wright^ body weight or in the thickness of the 
cortex. 

The increase in the number of cortical cells was not 
effective in speeding up maze performance. The male 
experimental group required somewhat fewer trials, 
and made somewhat fewer errors, but the differences 
were not statistically significant. The females, on the 
other hand, learned the maze soxnewhat less readily 
than the female controls. We must conclude, theiie- 
fore, that the artificially produced cells have little or 
no effed; on maze behavior. This conclusion should 
eorr<dK>tated by tests on larger groups before it is 
accepted finally. It is possible, of course, that such 
an increase in cortical neurones might be effective in 
a task representing a higher level of intelligence than 
ntaze-leaming ability. 

C. J. Waruiuk 
Sherman Boss 

TbX Animal Laboeatoxt, 

I>lffASTMSKT or PSYOHOLOaT, 

Columbia UNivaaerTY 

Stephen Zamcenhof 

New York City 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 

A PETRI DISH HOLDER FOR MECHANICAL This holder consists essentially of a spring-steel clip 
STAGES which firmly clasps the dish, and is carried by a frame 


Work in these laboratories has shown the need of 
a holder which will enable a Petri dish to be moved 
around under the microscope by the smoothly con¬ 
trolled action of the mechanical stage, thus facili¬ 
tating observation and expediting such operations as 
delicate dissection or the precise removal of minute 
material. Obviously such an appliance must fulfil 
certain requirements. It must permit rapid easy 
insertion or removal of the dish, whether base down 
or inverted, whether covered or open, yet must hold 
the dish firmly and move it smoothly and precisely 
around on the microscope stage. It must fit the 
varions typos of mechanical stages in common use yet 
permit their full range of mobility so that any part 
of the diafa may be centered, save, perhaps, the ex¬ 
treme periphery of the four-inch size. 

To meet these requirements, as various manufac- 
tpxed devices proved inadequate, the writer, three 
years ago* developed a device which has served satis- 
faetbrity through extensive use in these laboratories 
ever aince, 

10. J. Wardsh, T, N. Jenkins and L. H. Warner,«‘Oom- 
;.j^^Vr^chology,*' Yo^ I, p* 842. New Tork^ Eonald 

3 ff. Warner and C. j. Warden, Awk. JPajwftol., IB: 


that fits snugly into the slide holder of the uiechanieal 
stage (Fig. 1, A). For the clip, the most exacting 



1 


part of the device, the chromium-plated steel springs 
sold by photographic supply stores for clipping over 
reels of 16 mm movie film have proved most satis¬ 
factory since they have adequate strength and a width 
(i inch) suitable to the height (i to 8 inch) of the 
common 3- to 4-mch dishes. For smaller Petri or 
Slender dishes, pieces of clock springs or of bicyclists’ 
trousers dips are also suitable. The frame, of 16- to 
20-gaUge sheet brass, has a horizontal base about 3x1 
inch to into the sUdebolder of the stage, with a 
cresoenile: aperture of a size to acoommodhte the dish 
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scimcE 


Votw ^5, Ko. 0468 


and with 3 ears bent up vertically to serve as a three- 
point attachment for the clip. A piece of film clip 
(of suitable length and curvature to oncirole snugly 
the inner valve of the Petri dish) is soldered to these 
three ears Avith its ends pointijog outward and its 
lower edge just clearing the stage surface (Fig. 1, A). 

In use, this holder, its fi-wnie firmly gripped in the 
fingers of the mechanical stiige wnd its clip snugly 
clasping the periphery of the dish, will move even 
heavy agar-filled dishes around on the stnge without 
lagging or jerking and with a smoothness and pre- 
nMm that pernnt work under high dry magnification* 
Although this original type of holder in suitable 
has proved adequate for most of our needs, va- 
,110118 modifications have since been developed for spe- 
■ ^ purposes. For the built-in mechanical stages of 
as the Spencer resetirch model the 
uses a holder essentially similar in construction 
; but with its firame screwed to a beveled brass strip 
' the stage slot in place of the usual sUde- 

(c/. Fig. 1, B). A somewhat different 
for built*iii stages has been devised recently hy 
£!tiieat JEtunyon, of Agnes Scott Collegd, who,. 

of the writer's appliance, indepen^ 

’ Jiiitetjf tas used the some essential principle. I» Dr, 
model the cUp of clock spring is atta^ied 
ops ehd to a small Bakelite block which is sorewedT 
thfi .s^de-holding fingers of the rnechaMcal 
■siiige (of. Fig. 2, A). 



For holding the uncovered lower valve of a Petri 
dish upside down so that danger of contamination is 
minimized during operations on pure cultures grow¬ 
ing on nutrient agar the writer uses a holder that 
supports the valve at a height (about 1 inch) suffi¬ 
cient to permit working with mechanically manipu¬ 
lated needles or pipettes. In this model (Fig. 2, B) 
the spring clip grips the dish especially tightly and 
is provided with four lugs projecting slightly from 
its lower edge so that the dish, although easily in¬ 
serted, can not fall out. The frame, which extends 
farther around the dish for greater firmness, is sup¬ 
ported by a rigid upright whose beveled base fits the 
slot of the built-in mechanical stage. 


Since these holders have proved helpful in our 
work, it is hoped that the foregoing description may 
extend their usefulness to other laboratories. 

William H. Weston 

Harvabj) Ukivkesitt 

THE USE OF DRIED PLASMA FOR THE 
COAGULASE TEST 

The Goagulase test has become on outstanding 
test for the identification of pathogenic stnphylo- 
cocci.'^'^'^***®*'*''^ Experiments recently conducted 
have shown that the test can be satisfactorily carried 
out, using plasma dried by the cryochem process. 
Using rabbit plasma (1 per cent, sodium citrate) dried 
in a juodified cryochem apparatus constructed in these 
laboratories, coagulase tests have been run on a series 
of coagulase negative and positive staphylococci sup¬ 
plied by Dr. W. N. Plastridge and Dr. .7. M. Murphy. 
Controls were run on each culture, using fresh un¬ 
dried plasnm. The technique of Pish^ was used. 
Plasma (dried or fresh) was diluted tenfold with 
physiological saline and inoculated with a large loop¬ 
ful of overnight growths of staphylococci. Perfect 
agreement between the results with fresh and pre¬ 
viously dried plasma has been obtained, clotting hav¬ 
ing occurred with the strains studied within six hours. 

Certain advantages are gained in conducting the 
coagulase teat with dried plasma. Large quantities 
of plasma can be distributed in convenient amounts, 
dried and stored for future use. Periodic bleedings 
at frequent intervals are dispensed with. 

The method should facilitate the work of clinical 
and mobile laboratories. 

Edwaed J. Foley 

Labouatobies op Bactebiology, 

Univicrbity of Notbb Damb 

G. H, Ojapnuxn, C. Berens, A. Peters and L. Ourcio, 
Jour. Bact,, 28: 343, 1934. 

2 It. Ouickshank, Jour. Path, and Boot, 46: 296, 1937. 

8 S. T, Cowan, Jour, Path, and Boot,, 46; 31, 1938. 

* Ibid,, 48: 169, 1939. 

B A, Flaum, Acta path, mihrohioL aoand,, Suppl. 35. 

1038. 

flR. W. Fairbrother, Jour, Path, and Bact., 50: 83. 
1940. ’ 

7 A. Fish, Brit, Jour, Exp, Path,, 21; 31, 1940. 


BOOKS RECEIVED 

Drinkbr, Cecil K. Lajie Medical Leoturee: The Xyui- 
phatio System, Illustrated. Pp. 235. Stanford Uni^ 
versity Press. $2.26. 

Handhooh of Civilian Proieoiion, Prepared by the Ci¬ 
vilian Defense Council. Illustrated. Pp. xviii-t-lSa. 
Whittlesey Houso. $1.25. 

Science and Man, Essays. Edited by Both Nanda 
Anshbn. pp. viU + 494. Harcourt, Brace. $4.00. 

Tatlqb, Olaba Mae. Food Values in Shares and 
Weights, Pp. xi + 92. Macmillan. $1.60. 

Wilson, Netta W, and 8. A. Wbibman. Modem Medir 
erne: lie Progress and Opportunities, Pp. vl*f,818. 
George W. Stewart, $2.00. 




VoL. 96 


No. 2469 


Friday, April 24,1942 


Hoieme in Music: Pbopbbsoe Carl £. Skabhore 417 

The Titslcs Bef ore Us: Dean Wortlkt F. B^dd_ 422 

Obituary: 

Herbert Fox, Dr, J. Harold Austin. 

Recent Dcatlis and MemoruUs . . 425 

Scienlifio SvenU: 

The WUliam Lowell Putnmn Mathematical Cotnpe- 
titiofi; The Inier-American Treaty on Nature Pro- 
tection; Grants of the Nutrition Foundation; A 
Chinese Bdentiftc Society on West Coast; The 


American Society of Mammalogists; The American 


Association of Pathologists and Bacteriologists . 426 

Scientific Notes and News .... 428 

THsewision: 


Carbonate'Apatite and Eydroryl-apatite in Urinary 
Calculi: Clifpoed Frondrl and Fpwik L. Fbien. 

The Sacral Spot in Bengal: Dr. Eilkisn W. Erl* 
AN80N MAcrARLAME. Credidmus Jovem Begnare: 
P&ormBOK F. H, Pike, A Simple Method of Con¬ 
trolling Termites: Professor J. O. Chobs. Hum¬ 
boldt Current in P&ofkbsor Buot C, Mkarb 431 

Quotations: 

Science and War .. 434 

5oicn<i/Jc Books: 

Organic Chemistry: Professor Maeston T. Booebt 434 


Seports: 

Fellowships »n Science Awarded by the Guggen¬ 
heim Foundation ... . 436 

Speddl Articles: 

A New Froeedure for Staining Vaginal Smears: 

I)IL Qrokok N. Papanicolaou. Ferritin and Apo- 
ferritin: 8. Granick and Dr. L. Michahlis. The 
Froduotion of j4n<i!>odic« in Vitro: Professoe 
Ltnus Paitlino and Dr. Dan II. Campbell . 438 

Scientific Apparatus and Laboratory Methods: 

The Use of the Complement Fixation Test in Hooky 
Mountain Spotted Fever: Da. Hahby Plote and 


Kenneth Wertman .. 441 

Science News . 8 


SCIENCE: A Weekly Journal devoted to the Advance- 
ment of Science, edited by J. McKken Oattell and pub¬ 
lished every Friday by 

THE SCIENCE PRESS 

LaneaBter, Pa. Garrison, N. Y. 

Annual Subscription, $6.00 Single Copies, 16 Ots, 

SCIBNOB U the official orean of the American Associa¬ 
tion for the Advancement of lienee. Information regard- 
ing membership In the AssocUitlon muy be secured from 
tlie ofhee of the permanent secretary in the RmLthsonlau 
Institution Building, WasMng^ton, l>. O. 


SCIENCE IN MUSIC 

By Profmor CARL £, SEASHORE 

THE STATE UNtVERSITT OF IOWA 


Music draws upon a number of basic sciences, such 
as mathematics, physics, physiology, anatomy, ge¬ 
netics, anthropology and general psychology, in the 
light of prevailing musical theory and practice. It 
has become the function of the new applied science, 
the psydiology of music, to integrate all these contri¬ 
butions and fit them as a unified function into the 
theory and practice of music and to initiate specifically 
designed experiments for the solving of musical prob¬ 
lems. The initiative has been taken by psychologists; 
but as knowledge of the sdontifio aspects becomes a 
part of artistic creation and skill, this work of inte- 
gration will be taken over more and more by musicians, 
apd the distinction betwe^ the scientist and the artist 
wlB ti^d to disappear. 

^ at the University 


of Oklahoma in 1939, I saw seventy-seven marching 
bands on parade. This represented only a section of 
the state, and the dust bowl state at that. It meant 
that music is being taught in the public schools of 
that state on a surprisingly large scale. Out of these 
popular bands in showy uniform will come a host of 
musicians of all kinds and degrees. Music is in the 
public schools to stay on a large scale. Music in 
America is in the air, literally and figuratively. 

In the last ten years, the State University of Iowa, 
as one of the American universities which have taken 
cugnbanoe of this problem, has conferred twelve doc¬ 
tor of philosophy degrees and one hundred ninety- 
seven master of arts degrees in music. The master of 
arts is ooming to be required of all high-sifiiool muide 
teachers- From kindergarten up to the graduate 
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school, music has been taken in with the three r^s 
and their derivatives. As a result wo have such rela¬ 
tively new terms as ‘'music educator” and “musicol¬ 
ogy” 

For a oertidoate to teach music, the candidate must 
ordinarily bo certified for courses in general psychol¬ 
ogy and educational psycholog}^; and a third require¬ 
ment, the specific psychology of music, is fast coming 
in through our teacher-training schools. 

In recent years the development of the Acoustical 
Society of America has brought about a revolution in 
musical thinking. Research in musical acoustics is 
being put on a rigidly scientific basis and is making 
great progress. There is an awakening interest in 
what is called musicology, the science of music, which 
has many branches, one of the most active of which 
is the psychology of music. 

In view of this new demand and the new possibili¬ 
ties of a scientific approach to music and scientific 
foundations for musical education and musical theory 
in preparation for the teaching and study of music, 
it is time to inquire, “What can psychology do for 
music 

From the time of Aristoxeninos and Pythagoras, 
there have been two attitudes toward music: one is the 
purely impressionistic attitude of the musician who is 
not interested in explanations but merely in results 
as judged by his unaided ear and speculative mind; 
the other is that of the scientific inquirer, like Pytha¬ 
goras, who asked, for example, “What are the reasons 
for the musical scale, and what are its limitations t” 
The first is the easy and laissez-faire attitude; the 
second is a critical and scientific attitude which made 
no great progress until the beginning of the renais¬ 
sance. Its first prominent organizer, Helmholtz, di¬ 
gested accumulated material from all sources and 
made fundamental contributions through bis labora¬ 
tory researches, discussed in his epoch-making volume, 
Die Tonempp^ndungenj in 1862. 

Psychology as an experimental science hod its be¬ 
ginning only fifty years ago, and in the first half of 
that period, showed no interest in music. Thus the 
scientific approach to the understanding and mastery 

1 When I was completing a aeries of thirty consecutive 
artieJes on the Psychology of Music in tlie Music Mdu- 
catoTs Journalt the editor, recognizing that each of these 
articles had been an actual contribution to music from the 
psychological laboratory in the attempt to show what psy¬ 
chology is doing for music, asked me to generalize the 
series by answering this question. My answer was in 
twelve statements, which are repeated here in italics. 
These statements do not mean that psychology has ac- 
eompiished all these things, but rather that the way has 
been paved. Nor docs it mean that these are the only 
things psychology can do, but the items listed are limited 
to those with which I personally have had first-hand and 
comparatively large experience in the psychological lab¬ 
oratory. 


of music is relatively new, and antiscientifie musiGians 
are still with us in large numbers. 

Psychology gives us a workable insight into the 
nature of the musical mind and thus lays foundations 
for the classification of events t» musical experience 
and behavior and for the development of a scientific 
musical terminology. 

The psychology of music is the science of musical 
experience and behavior. A general knowledge of the 
structure and function of the musical organism is 
therefore one of the first requirements in a scientific 
ax>proach to the study and mastery of music. It helps 
the student understand what specific features he is 
dealing with in learning and performing and furnishes 
the essential basis for the orderly arrangement of 
observed facts. For example, we learn that the sound 
wave as the exclusive source of musical tones has only 
four basic variables; namely, frequency, intensity, 
duration and wave form. And on the basis of that, 
it has been found that the musical organism must have 
four corresponding capacities for hearing all music; 
namely, the sense of pitch, the sense of loudness, the 
sense of time and the sense of timbre. This concep¬ 
tion simplifies the understanding of the nature and 
function of the musical mind in that each of these 
four basic functions apears in such complex musical 
forms as harmony, melody, dynamics, rhythm, volume 
and tone quality. It has been shown Uiat all our 
musical memory, musical imagination, musical thought, 
musical feeling and emotion, musical action and musi¬ 
cal composition may be expressed in these four terms. 
Thus the classification vastly simplifies the task of the 
musician and makes the problems of appreciation and 
performance concrete nnd specific. The understand¬ 
ing and description of musical design in composition, 
all the forms of musical expression of feeling, all the 
techniques in car-training, all the analyses of musical 
api^reciation, all deviations from the true and regular 
in artistic forma and all descriptions of types of 
musicianship and of music in general hinge upon a 
clear insight into the nature of the functioning of this 
type of clasaification. Yet this is but one aspect of 
classification which the psychology of music contri¬ 
butes to the understanding nnd description of the 
musical mind in action. 

It organizes the scientific description of musical 
tones and the means for producing them. 

Psychology enubles the musician to think in orderly, 
specific, dcBcribable, repeatable and verifiable terms. 
This is all new to the traditional nonscientific musi¬ 
cian. For example, he is interested in tone quality^ 
But what is tone quality ? What is its relation to other 
attributes of tone? What are its determinantsf 
What are the limits, possibilities and means for its 
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inaBteryf Which, if any, of accretions of scores 
of fantastic names for tone quality are signiilcant, 
definable and usablef These are all psychological 
questions with a musical meaning which may be taken 
into the laboratory. 

One element of tone quality is timbre, but until very 
recently no music book revealed an adequate under* 
standing of this concept. Definitions were often 
meaningless, and a waste of time and efficiency in 
teaching the mastery of timbre has been atrocious, 
largely because neither teacher nor pupil knew what 
it was that he was to develop and did not have any 
objective standards for orientation. The French pro¬ 
nunciation added to the mystery. Another element of 
tone quality is sonance. We had no name in music 
for this vital concept of tone quality until about 
fifteen years ago. Now tone quality can be explained 
in terms of timbre and sonance to satisfy the mem¬ 
bers of the Acoustical Society of America, the musi¬ 
cologists, the intelligent teaoliers and students of 
music and scientists in general. Discriminative hear¬ 
ing and appreciation and mastery in the control of 
tone quality rest upon a correct terminology and in¬ 
sight into the nature of tlie concept. 

The musician can now look at the graphic picture 
of the tone spectrum of his violin and the graphic per¬ 
formance score which is recorded with a camera and 
shows in minute detail exactly how he performed in 
a given rendition. To accomplish this, psychology 
accepts the physicist’s account of tone production as 
exemplified in various instruments, the physiologist’s 
account of the vocal mechanism and the human ear, 
the geneticist’s theory of inheritance and development, 
the anthropologist’s account of evolution in the human 
race and the psyeliologist’s account of principles of 
hearing. Each of these contributions thus helps the 
musician to know' and describe a certain characteristic 
of voice or instrument and analyses and specifies the 
best means for artistic tone control and the acquisition 
of musical skills. To facilitate this for experimental 
purposes, tone generators are now available which 
enable us to produce any kind of tone desired accord¬ 
ing to specifications and to describe such tones qufinti- 
tatively. Applied science can now improve tlie violin 
or any other instrument, build entirely new models or 
effect new ensembles of instruments. 

It gives us an orderly insight into the nature^ scope 
4md Zmitattons of musical hearing and appreciation. 

The child says with satisfaction, ‘1 see with my eyes 
and hear with my cars,’* That attitude, until recently, 
satisfied many a student and teacher of music. But 
there is now a very elaborate and serviceable experi¬ 
mental psychology of hearing, both pure and applied, 
for which we find countless applications in the bear¬ 
ing, appreciation and performanoe of music. The 


musician is now becoming interested in knowing and 
being able to state exactly what it is in the musical 
tone that be bears, appreciates, tries to perform and 
intends that the listener shall hear. lie finds avail¬ 
able an elaborate and technical system of laws of hear¬ 
ing, of which the mo.st important are the laws of illu¬ 
sion in hearing. He finds that if it were not for the 
operation of law in illusion there could hardly bo any 
real music. He finds that the relation between the 
phj^sical sound and the sound as heard is not 1 ;1 and 
that a series of conversion tables for this relationship 
are of vital importance in hearing. He finds that the 
observation of acoustic x^rinciples determines the 
carrying power and the pleasantness or unpleasant¬ 
ness of his tone. His understanding and artistic ren¬ 
dition rest upon observance of these laws. The com¬ 
poser and the performer must be gniidcd by definite 
laws of phonetics and acoustics. Musical hearing and 
musical criticism must take them into account. In 
other words, the incoming insight, interpretation, de¬ 
scription and mastery of music hinge upon the com¬ 
mand of principles of hearing; and the musician finds 
that musical education is in large part a systematic 
training of a discrinnnating ear. 

It enables us to analyze and evaluate musical talents 
as a basis for guidance in musical education^ voca~ 
tional and avocational. 

Musical talent is inherited in various kinds and 
various degrees. There is not one, but a hierarchy, of 
musical talents, many of winch can now be analyzed 
(dearly and measured with precision. In this equip¬ 
ment, nature is prolific. Education and refinement 
build upon selected native cnpacitiea; but most fre¬ 
quently a large part of this inherited endowment ia 
lost for want of cultivation. 

The magnitude of individual differences is con¬ 
spicuous in music. Yet the problem in music educa¬ 
tion is to deal with each individual difi'orence with 
proper recognition of the total personality in the total 
situation. One of the unfortunate fallacies promul¬ 
gated by nmny music teachers is the idea that, while 
jnany children inherit a musical mind, it is their func¬ 
tion to develop it in those children who have little or 
no such inheritance. But when the public school music 
teacher now makes a survey of musical talent in the 
school and finds that of two equally intelligent pupils 
one may have more than one hundred times as fine a 
sense of pitch, sense of rhythm, sense of time or sense 
of timbre as the other and that these are relatively 
independent variables so that a pupil may stand high 
in one and low in another, he faces a stubborn fact 
which he eon not ignore in selecting instruments, 
registering pupils for training, interpreting success 
or failure and laying foundations for praise and 
blame. 





It has been found that in the human races of the 
world to-day and in the various culture levels of 
civilised people, there is but little difference in the 
average of the elemental capacities for musical hear¬ 
ing; but within any such group, there is an extra¬ 
ordinary range of difference among individuals. 
There is as wide a distribution of the gift of music 
among the primitive South Sea Islanders as there is 
in the families of the social register; and in both 
groups the highly gifted are relatively rare and the 
non-gifted are in abundance. When we find that 
these differences in capacity are fairly independent 
of age, intelligem^e, training and culture or racial 
origin, we face new problems in music. Native talent 
is the capital which it is the business of the music edu¬ 
cator to invest. He must therefore know what it is 
and how to make the best investment. Psychology has 
furnished the methods and means for such measure¬ 
ment, not only at the sensory and motor levels but also 
at the higher creative levels. 

2t furnishes the technique for the measurement of 
musical achievement by the analysis and objectifying 
of goals as a means of motivation in training* 

The techniques developed for the racasurenient of 
musical tiilent are now carried into the field of the 
analysis and measurement of musical achievement. 
It has become possible to set up definite musical ob¬ 
jectives as specific goals of achievement in various 
stages of training and to measure progres-sive 
achievement in the work toward these goals. Thus 
a pupil is furnished a check list of specific con¬ 
cepts, skills and critical judgments which are to be 
acquired, and may enjoy the privilege of knowing in 
specific terms what progress he is making from time 
to time. This is a powerful element in motivation and 
tlie attainment of efficiency through instruction. This 
organization of scientific measurement of musical 
achievement is going to revolutionize the musical cur¬ 
riculum. There will be a general housecleoning for 
discarding the non-essential, the undefinable and the 
incongruous; and the music educators are now join¬ 
ing in cooperative movements to determine the mini¬ 
mum essentials and the order of their development in 
terms of scientifically defined concepts. 

It enables us to organise musical training »n terms 
of a growing body of principles in educational psy^ 
ahology. 

Educational psychology has revolutionized teaching 
in all other public-school subjects. Music educators 
and psychologists are now attempting to gleon nug¬ 
gets from the current literature on the various aspects 
of the psychology of learning in order to select and 
organize those general facts in educational psychology 
which have a bearing on the art of instruction in 
music. Music teacliers are fast joining the ranks of 


those who conduct psychological experiments in the 
actual musical situation. It has been the function of 
psychology to stimulate and facilitate this movement. 

It paves the way at all levels for principles of miwi- 
cal criticism and a logical award of praise and blame. 

Historically, musical criticism has generally been 
impressionistic and unscholarly. But it is no longer 
satisfactory to fill the music columns with laudatory 
or condemning slush, popularly conventional, preju¬ 
diced, often subsidized. The psychology of music has 
begun to pave the way by furnishing the tools for 
logical criticism and discriminating judgment in ter¬ 
minology standardized for the art-. (Considerate and 
judicious criticism is one of the most promising in¬ 
coming means for motivation or rightful discourage¬ 
ment from the child in the elementary grades to the 
professional on the stage. It is not only pedagogical 
but humanitarian to recognize individual differences 
in the degree and kind of musical capacity at all levels 
in the award of praise and blame. We can not expect 
equal achievement from nil the children in a given 
grade in school; and in assigning credit for work, the 
modem teacher faces a new problem—the attainment 
of a fair balance in giving credit or discredit for 
achievement in relation to capacity for achievement 
and specific outstanding fortes and faults. 

It makes possible the use of performance scores for 
the detailed analysis and quantifying of artistic ele* 
ments in musical performance. 

The greatest single contribution made in the recent 
advances of the psychology of music lies in the de¬ 
velopment of musical phonophotography and the in¬ 
vention of the graphic musical performance score, 
based on the objective recording of individual sound 
waves in the musical tone. The phonographic record¬ 
ing had to be supplemented by a series of phonophoto- 
graphic processes. The musician can now go into the 
rec^ordiug studio and perform with voice or instrument 
where, in addition to a permanent phonographic 
record, a series of synchronized cameras reproduce 
every aspect of each individual sound wave so that 
each note can be re.constracted in minute detail much 
finer than the ear can hear. This recording may be 
done in a dead room, which eliminates from the 
musical performance all those characteristics which 
are due to extraneous sounds and the acoustic char¬ 
acteristics of the music room. Thus in the time that 
it takes to sing a song, whether it is sung on the etagCi 
in the radio studio or in the laboratory, we obtain a 
moving picture record which contains thousands of 
items of musical significance. 

But the mastery of this type of recording revealecl 
the necessity of a new type of language tot tntu&cal 
performance. This has taken the form of what is 
known as a performance score, ip ^ SiSt^t 
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rendition of each note is graphed in sueh detail os 
may be desired in terms of clearly defined character¬ 
istics of the tone as rendered* This graphic perform¬ 
ance score is a brand new language with a systematised 
series of symbols representing defined concepts for 
musical performance quite analogous in its signifi¬ 
cance to the language and symbols of matliematics or 
biology. In terms of such a performance score, any 
specific element in the character of the performance 
may be isolated for analysis and meaBuromeut. The 
musician will see revealed in the score an astonishing 
number of features of which he was not aware. The 
interpretation given by various artists may be com¬ 
pared and criticized, and new features in the phono¬ 
graphic record for the ear will be recognized when 
they have been revealed by the cameras. For the 
preservation of primitive music, for the criticism of 
great artists and for educational purposes, the re- 
soun^es of the performance score are inexhaustible 
and open up a new area of interest and proficiency 
in music. 

Individuality in the art of musical iuterpretaticai 
lies largely in artistic deviation from the true, the 
rigid and the uniform as represented by the musical 
score. The performance score represents precision 
measurements of all forma and degrees of artistic 
deviation expressing artistic license, judgment and 
skill. 

It enables us to set up norms of prevailing musical 
achievement and to show by eoi^periment how these 
norms for attainment could and should be refined. 

We do not have and do not desire fixed standards 
or norms in any element of musical excellence. There 
must be room for artistic individuality, and tliere are 
countless elements which may contribute to the good¬ 
ness or badness of a voice or an instrumetit. But the 
psychology of music has introduced techniques, espe¬ 
cially through the use of the performance score, for 
showing what the style, the tendencies, the limits of 
variability and other characteristics are in any ele¬ 
ment of the best musical performance of to-day. 
There is a recognizable limit of tolerance within which 
the artist must be restrained. For example, when we 
take such a debatable and often unbearable feature 
as the vibrato of the singer, norms can be ^tablished 
to show that every good singer sings with a vibrato 
on practically every note intoned, whether he hears it 
or intends it or not It is an inalienable element of 
goodness in voice. On an average, the twenty-five 
best recognized singers of to-day have a pitch pulsa¬ 
tion of approximately a half-tone, which seems un¬ 
believable because it i)|ilot heard as such. They have 
an average rate of pulsation of about six and one- 
bijf per second, which tends to take the form of a 
sknoo^ sine carve and may be in pitch, intensity or 
^d fi^nentJy is U ^ ikm. ilnbellent but 


untutored primitive singers have approximately the 
same kind and degree of vibrato as do recognized 
musicians. 

But these norms of prevailing excellence in voice 
can readily be refined. Norms of average perform¬ 
ance for violin and other instruments have been estab¬ 
lished. If we assume, for example, as is generally 
conceded, that the violin vibrato is more musically 
acceptable than the prevailing voice vibrato, we can 
take the best violin vibrato as a model for the estab¬ 
lishment of a more ideal norm and proceed in a short 
time to refine the vibrato of a singer to something like 
the violin norm, which is barely half as conspicuous 
as the prevailing vocal norms. Psychologists have 
shown how this can be done for any pupil or any 
artist now on the stage. It is difficult to imagine what 
a tremendous advance in the art of singing such a 
modulation of the prevailing vibrato among singers 
would be if such reformation of the stage were at¬ 
tempted seriously. It would ban the tremolo, which 
is simply a bad vibrato, and wotild contribute vastly 
to the beauty in flexibility, tenderness and richness of 
tone. It took psychologists to sIkjw what the vibrato 
is, how bad the prevailing vibrato may be and how it 
can be improved. 

It furnishes instruments and techniques which will 
shorten the time of musical training and yield a higher 
precision and mastery than is ordinarily obtained. 

Thanks to the extraordinary development in the 
recoiling and transmission of sound on principles 
involved in the radio, we are now in a position to 
equip the music studio, both public and private, with 
training instruments. Skill in pitch intonation is 
gained by training in front of an instrument which 
shows instantly, down to a hundredth of u whole-tone 
step, the precision, artistic deviation or degree of 
error in singing or playing in pitch. The pianist can 
practice various principles of artistic dynamics in 
phrasing by keeping his eye on a dial w^hich regiaters 
all dynamic changes in terms of defined units of in¬ 
tensity of tone. The student who has difficulty with 
rhythm can go through rigorous oxendsos on model 
patterns and see how he conforms to these patterns 
either in terms of time as measured in hundredths of 
a second or of stress ns measured in terms of decibels. 
The most difficult feature which both vocal and in¬ 
strumental students have to master is tlmt of tone 
quality. And here again one can have the advantage 
of an instrument which shows the wave form of his 
tone the instant it is sounded in such n way that he 
can compare it with the desired norm, and can thus 
practice with his visual aid to extraordinary advan¬ 
tage. In short, music is falling in line with industry 
and war in turning to mechanized features as instru¬ 
mental aids; and it can be said conservatively that 
where this is doim, we can predict an extraordinary 
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shortening of the time of training for a speeiHc skill 
and a hitherto unattainable degree of precision. 

It enables us to record^ preserve and interpret music 
•n all forms of historical interest. 

The musical anthropologist now faces unlimited 
facilities for aecurtinlating a wealth of historical mate¬ 
rial in music. The phonograph recordings are now 
good, and the acoustic recordings with moving pictures 
now have sufficient fidelity for scientific purposes. 
Portable moving picture machines are now available 
in all parts of the world and the producers and news¬ 
gathering interests are glad to cooperate with scien¬ 
tists. The Hollywood producers have under consider¬ 
ation a plan for sending musical and linguistic anthro¬ 
pologists into primitive fields a year or two in advance 
of their proposed filming. Such an expert could thus 
make a preliminary scientific survey of the prevailing 
types of music and the performers which would be 
available for the filniing industry and for purely sci¬ 
entific purposes. The industries will be repaid by the 
spirit of cooperation from the natives which can be 
cultivated. Thu field camera will be at the free dis¬ 
posal of the musical anthropologist for the recording 
of such scientific and artistic features as he may have 
found significant for the science of music. The sound 
tracks may be accompanied by significant moving pic¬ 
tures of dance and other forms of dramatic action 
which are essential to vitalize the music. In short, the 
problem of how to record primitive music is solved. 
The problem now before us is to find workers who 
can analyze and utilize that material for the history, 
science and art of music. The phonographic and film 
recording of the best music of to-day is of such high 
quality that any artist will be glad to be immortalized 
by the faithful preservation of his miisic through 
recordings. Here, again, we already have unlimited 
source material for scientific analysis, a gold nune for 
musicologists. One who was at work on the collec¬ 
tion and preservation of music three or four decades 
ago is in a position to appreciate the fabulous advan¬ 
tages the collector of to-day has over the collector of 
twenty years ago. 

It furnishes the groundwork for a future science 
and philosophy of musical esthetics. 

Musical esthetics of the past has been largely a 
speculative armchair product. With the coming in of 
facilities for measurement of musical values which 
should constitute the groundwork of esthetics, we enter 


upon a radically new era in this field. Armchair 
theories can now be put to experiment to be verified 
and discarded, modified or simplified. This applies 
particularly to all aspects of the nature and sig¬ 
nificance of scales .and every other aspect of inter¬ 
vals, to all studies of the evolution of musical feel¬ 
ing, to all aspects of the evolution of musical values, 
to the fundamental concepts of the power of music 
and to theories of goals to be attained. The study of 
such total problems can now be fractionated in the 
scientific attitude of dealing with one specific element 
at a time; such as some particular phase of harmony, 
balance, symmetry, resolution or musical license. For 
this purpose, a radical revision of terminology for the 
scientific and philosophical discussion of musical es¬ 
thetics must be introduced. 

The scientific procedure in a new and unlimited field 
of this kind is a slow and arduous process and in any 
generation, mere beginnings can be made. But, as in 
the introduction of scientific methods in the classifica¬ 
tion of plants and animals and the interpretation of 
their complete life histories, once the scientific attitude 
is made possible the purely speculative will gradually 
become less and less acceptable us a final solution. 
More progress toward a scientific approach to musical 
esthetics has been made in the last twenty years than 
in all preceding history. 

Coda. There is, of course, a very large body of 
scientific principles and means of progress developed 
by musicians themselves in creative experimentation 
and thinking wthin the art. That is taken for 
granted. The features here discussed are drawn from 
contributions in current science which have a bearing 
on music. For the purpose of concrete illustrations, 
it is limited to features with which the author has had 
first-hand acquaintance; many other scientific ap¬ 
proaches deserve mention. The aim has been to pre¬ 
sent a point of view and a comparatively now frame 
of reference for scientific thinking in music. 

What is here indicated for music applies in prin¬ 
ciple to all the other fine arts, especially those of lan¬ 
guage, drama, poetry and dance. The more we rise 
into a consideration of the common elements of all 
artistic creative power and the assimilation of art in 
daily life and philosophical thought, the more we be¬ 
come aware of a common ground of interest, appre¬ 
ciation and cultivation of the scientific spirit in all 
arts, both pure end applied. 


THE TASKS BEFORE US‘ 

By Dr. WORTLBY F. RUDD 

MEUICAL COLUfiOK OF VIBOINIA, EICHMOKD; PBJB81DENT OV THE SOUTHERN ASSOOIATION 
POE THE ADVANCEMENT OT BOIENCB 

Mat 1 say in the beginning that this is going to be no after-dinner speech, except that we have just eaten 

iBcwnarkfi of the president at the Atlanta meeting of ® meal, No stories will be told, and no attempt 
the Southern Association of Science and Industry. at humor. A. deadly seriousnees of purpose that is 
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eating at my heart and at yours as, across the years, 
you and I have appraised the South as it is and then 
inventoried the region and made up from these find¬ 
ings a blue print of what the South can and should 
be, prompts me to speak briefly but very earnestly at 
this time. 

That others are deeply concerned with these same 
general problems about the South at the present tinie 
is indicated by the fact that for the Memphis meeting 
of the American Chemical Society, to be held later 
this month, there has been set up a symposium on 
**Chemistry in the South.” I have the assignment 
“Chemistry in Virginia” in connection with that sym¬ 
posium. Naturally, these two assignments in the 
same field have urged me to a more than casual study 
of these problems. 

At the inauguration of Dr. Oliver C. Carmichael 
as chancellor of Vanderbilt University in 1938, an 
excellent symposium on “Graduate and Research Pro¬ 
grams in the South” had a conspicuous place in the 
exorcises. In a paper by Dr. Charles W. Pipkin, 
dean of the Graduate School of Louisiana State Uni¬ 
versity, presented on that occasion, we find an excel¬ 
lent study of this subject so vital to our region, A 
single phrase from Dr. Pipkin’s paper may be quoted 
here as setting forth a sort of ideal toward which our 
hopes and dreams for the South may be directed as 
we work together. He says, “An empire awaits a 
philosophy generous enough to shape a great destiny.” 
Although taken out of its context, the phrase epitom¬ 
izes so admirably both the tasks before us and the 
possibilities of their ultimate accomplishment that I 
have felt impelled to quote it here* 

Were I permitted to appear before some all-power¬ 
ful tribunal and given the privilege to choose the 
things I most desire to have, or given the ability to 
accomplish the things I most desire to accomplish, 
certainly high up in the choices I would make would 
come the ability to arouse the people of our region— 
able but smug people, thousands ujmn thousands of 
them in these southern states—to a full realization of 
the potentialities—the almost unlimited potentialities 
—that lie all around us here in this favored region. 

also be permitted to say that were another 
gentleman, who is with us to-night, given the same 
privilege of choice, I am constrained to believe he 
would give this choice first place also, and, if granted 
his request, his enthusiasm would be so overwhelming 
he would forget to make any further requests of any 
kind. You recognize, of course, that I refer to our 
secretary, Dr. George D. Palmer. Seldom have I 
ever known such boundless enthusiasm for a cause, 
and such tireless energy as Dr, Palmer puts into the 
task of getting started among us here in the South 
some workable methods for studying Southern prob¬ 


lems intelligently, and then doing something about 
these same problems. 

Despite an all-out war effort such as none of os 
dreamed could ever come to this country, and which 
is making it impractical for many scientific societies 
to hold their 1942 meetings at all, our organization 
is celebrating its first birthday here in the very heart 
of the South as guests of the Georgia Academy of 
Science. The movement which resulted in the forma¬ 
tion of the Southern Association for the Advancement 
of Science was born of a long existing and profotmd 
ctmviction among many lending southerners that the 
time was ripe for a representative cross section of 
the people of the region—scientists, industrialists, 
business men and women—to pool their knowledge 
and interests and talents in a common effort to do 
certain things for the South which must be done by 
some group before it, as a region, can even reasonably 
well take the place in the nation which, by location, 
climate, natural resources and native intelligence, it is 
richly entitled to take. 

Naturally, I am aware that this sounds somewhat 
fantastic, or at least too idealistic. Maybe it is; time 
alone will determine this. However, that the move¬ 
ment gained suflicient momentum to bring to bear 
upon the problems involved at least the wishful think¬ 
ing of such a representative group as we now have, 
is much more—I am inclined to think—than a promia- 
ing gesture. 

An unfortunate habit that I early developed may 
be illusiruied as follows: In bird hunting, all too 
frequently, I could not resist the temptation to shoot 
at the covey; therefore, few bird suppers. My hunt¬ 
ing companion always picked his bird deliberately— 
one or two on the rise—and usually he got them. 
Although I killed few birds, I did gradually learn 
the fallacy of this method of hunting. As I have 
grown older, to steer clear of “covey shooting” has 
become almost an obsession with me. As you know, 
what the Southern Association for the Advancement 
of Science is trying to do is to pick from the covey 
of problems that sorely afflict the South one or two 
at a time and, over the years, to study those selected 
with as fine persistency and efficiency, and open- 
mindedness, and intelligence, as there is in our region. 

It would seem hardly necessary for your president 
to present at this time to the group already in a gen¬ 
eral way committed to the above policy, the objectives 
of this organization. However, us a matter of record, 
and also with the hope that we make every possible 
effort to follow this general method of attack—or 
some better one through the years—it may not be 
unwise to name a few problems any one of which 
probably merits all the effort we can put into it even 
for a decade or two. 
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As president of the Virginia Academy of Science a 
year ago, I was confronted with a similar dilemma. 
What could the academy do for our state? Did a 
group of H<ime 800 or 900 men and women, the very 
cream of scientificaJiy minded folk in Virginia in¬ 
cluding a fair number fi*om industry and business, 
have any right to meet from year to year with no 
objective other than the reading of papers on past 
accomplishments and the transaction of business 
necessary for the well-being of the organization? 
Having no answer of my own, I addressed this inquiry 
to every academy member. Also, leading scientists 
throughout the country were asked the same question. 
The replies—and an unusually large number came in 
—indicated that overwhelmingly men and women be¬ 
lieved that the academy should undertake problems 
of state-wide interest in which many individuals, 
representing all groups in the academy, might have 
a part. Their suggestions of practical projects 
opened our eyes to possibilities of such a program, if 
properly prosecuted. Under the guidance of what 
we called a long range planning committee, although 
less than a year has passed, one project of major 
interest has already been completely set up and tine 
progress is being made on it. The General Assembly 
of Virginia has just np])ropriated $5,000 for the pub¬ 
lication of the first report of this work. This has 
been given in some detail simply to indicate how far- 
reaching pi-ojects may become if undertaken as a 
sort of eomi.)osite of ideas and talents and enthusiasm 
and efficient Icadershij), intelligently directed toward 
specific, practical objectives. 

In the light of this experience in academy work we 
have, during the past year, sent similar requests to a 
great many leaders throughout the South. Many 
practical suggestions about what we should do have 
come in as a result of this inquiry. To name just a 
few of these: Closer cooperation between science and 
industry; new and better uses for our raw materials; 
conservation of our forest resources; after cotton, 
what? The post-war South; vocational education for 
the South; more and better fundamental research; 
cooperative research; control of industry in the South 
by the South; decreasing the handicaps of southern 
industry; and literally dozens of others equally as 
important and applicable to our problems. The 
panels that are being held at this meeting illustrate 
well how already some of these projects are being 
studied. 

To avoid wasting our energy in our attempts to 
decide upon which individual problem to place the 
emphasis in the beginning, may I suggest that per¬ 
haps one of the first and most important tasks of our 
organization is authorization of the appointment by 
the incoming president and secretary, acting jointly, 
of a committee of probably one member from each 
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southei'n state whose chief duty it shall be to lay 
out for the years ahead a few distinctive problems 
which lie well within our field of endeavor. The 
tenure of such committee members should be reason¬ 
ably long, as much time will be required for it to set 
up in workable form projects of major importance 
to the region, and then see that they are followed 
through. In the hands of a carefuDy selected group 
of this kind, the possibilities of our organization for 
effective and intelligent service for the South are 
limited only by the willingne.ss of our men and women 
to work everlastingly at tasks that challenge the best 
that there is in them. 

What we most need, it seems to me, is a great 
resurgence of social, economic, political, cultural, in¬ 
dustrial and educational leadership in our aregion. 
Across the years, perhaps the lusty infant bom at 
Mobile a year ago will really grow up to occupy a 
commanding position in bringing about fundamental 
changes in our way of thinking and working and 
living, to the end that southern science, and southern 
business and the southern press and southern capital 
and southern brains and southern raw materials and 
southern culture and southern research may all be so 
effectively meshed that our. sons and daughters may 
stay in the South and be adequately trained for all 
the demands that the development of our natural 
resources may make upon them. That the capital 
required to finance a growing industry shall be south¬ 
ern capital; that our research—pure, industrial, eco¬ 
nomic and social—shall be done at home, and much 
more largely by our own southern boys and girls. 

For a mere pedagogue to present such a roseate 
picture of what the South may become under wise 
and patient and persistent planning and leadership is 
characteristic, perhaps, of our lack of practical ex¬ 
perience in outside affairs. Frankly, however, I 
would have little faith in the ability of this organiza¬ 
tion tq make any considerable contribution toward the 
sensible working out of the things we must do, were 
it not that before we organized at all it was whole¬ 
heartedly agreed among ns that business men, indus- 
triaiists and capitalists from all over the South should 
have a large share in planning and directing its poli¬ 
cies. How much in earnest such men are in th^ 
plans is evidenced by the fact that in Alabama—the 
birthplace of the Southern Association for the Ad¬ 
vancement of Science—there has already been set up 
by the State Chamber of Commerce, as a sort of out¬ 
growth of this organization, the Alabama Kesearch 
Institute. The importance of this as a prophecy of 
what may and should come in other states to give these 
practical-minded men opportunity to have their re¬ 
search problems of all kinds finally worked out at 
home, can hardly be estimated^ 

It has been said, and correctly we believe, 
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number of patents awarded in any state or region is 
at least one measure of the progress that is being 
made. Such a standard of measurement applied to 
the South now will indicate clearly how desperately 
we need research—pure research, which underlies all 
other types; industrial research, economic research, 
and relatively how little of these is being done among 
us. 

Another evidence of the basiness man’s interest is 
Keen in the program that has been set up for this 
meeting. Please note the number of influential and 
successful non-'pedagogues that are having a share 
in it. Personally, my own interest in the project 
would be greatly curtailed if this were not the case. 


It ia my profound hope that more and more of 
)H>th gi^ups—bnainoss men and professional men— 
will look to the Southern Association for the Advance¬ 
ment of Science to help in their problems, and more 
and more will the organization be able to help in their 
solution. 

Finally, it is my considered judgment that if we do 
no “covey shooting’' at southern problems, but rather 
pick them singly and do a good job in getting our 
composite aim right down the barrel at them, our 
outlook for service to the region is genuinely hearten- 
ing. 

Quoting Dr. Pipkin again; “An empire awaits the 
philosophy generous enough to shape a great destiny.” 


OBITUARY 


HERBERT POX 

Herbert Fox, son of Samuel Tucker Fox and Han¬ 
nah Frees Fox, was bom in Atlantic City on June 
1880. He received his A.B. from Central High 
•School, Philadelphia, in 1897, his M.D. from the Uni¬ 
versity of Pennsylvania in 1901. He served his in- 
temeship in the Philadelphia General Hospital and 
in the Presbyterian Hospital, Philadelphia. In 1903- 
04 he was a member of the Philadelphia Typhoid 
Commission; in 1904, pathologist to the Rush Hospi¬ 
tal, Philadelphia; in 1905-06, second assistant in 
pathology under Heinrich Albrecht in Vienna, 

In 1906 he became pathologist in comparative 
pathology for the Philadelphia Zoological Society, a 
position he held until his death. He ut once took a 
leading part in the scientific studies oinunating from 
the collection in their Zoological Gardens. He studied 
particularly the incidence and control of tuberculosis 
among the primates and in his last decade the pathol¬ 
ogy of arteriosclerosis in mammals and birds and of 
chronic arthritis. His largo monograph on “Disease 
in Captive Wild Mammals and Birds” (1923) is based 
on the record of 6,000 autopsies performed under his 
supervision. It is a thoroi^h and exhaustive treatise 
widely used as a reference work. Under his direction 
the Zoological Society’s Penrose Research Laboratory, 
the pioiMPeT institution of its kind, rose to its position 
of leadership. He became professor of comparative 
pathology, University of Pennsylvania, in 1927. 

From 1906 to 1911 he was officer in charge of the 
laboratory of the Pennsylvania Department of Health. 

In 1911 he succeeded Alfred Stengel as director 
of the William Pepper Laboratory of Clinical Medi¬ 
cine, Univeraity of Pennsylvania, which position also 
he hdd until his death. Here he guided the develop¬ 
ment of the laboratory faeilitipa in the university’s 
mojnr teaching hospital through the period of rapid 
of the clinical laboratory* His own contribu¬ 


tions were especially in relation to diseases of the 
lymphatic tissues. 

He was co-author with Alfred Stengel of four edi¬ 
tions of their “Textbook of Pathology.” 

In 1915 he was a member of the cotu mission manag¬ 
ing the outbreak of poliomyelitis at Erie, Pa. Prom 
1915 to 1926 he was pathologist to the Children’s Hos¬ 
pital, Philadelphia. In the World War he served 
from ]917 to 1919 as jnujor, in charge of the canton¬ 
ment laboratory at Camp Zachary Taylor, Louis¬ 
ville, Ky. 

He was a fellow of the C{)llege of Physicians of 
Philadelphia and of the American Association for the 
Advancement of Science and a meniber ai the Ameri¬ 
can Philosophical Society, the Association of Patholo¬ 
gists and Bacteriologists, the American Society of 
Clinical Pathologists, the American Medical Associa¬ 
tion and the Academy of Natural Sciences of Phila¬ 
delphia, as well aa of several honorary fraternities. 

He died on February 27, 1942, after several months 
of illness. 

In 1904 he married Louise Carr Gaskell, who died in 
1933. Of their three children, two survive, Margaret 
Fox Hentz and Samuel Tucker Fox, 3rd. In 1938 he 
married Mary Harlan Rhoads, who survives him. 

In his work he was meticulous to secure perfection 
in the smallest details. An omnivorous reader, he 
was a connoisseur of many of the arts and a welcome 
companion at any gathering. His happiest hours 
were probably those in which he lightly dropped an 
almost invisible fly on tlie tipples of the streams in 
Pewwylvania or Nova Scotia, j 

RECENT DEATHS AND MEMORIALS 

The death at the age of sixty years is announced 
of Charles Francis Harding, professor of electrical 
engineering and director of the electrical laboratory 
at Purdue University. 
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Dh. Carl Oscar Johns, chemical consxiltant, direc¬ 
tor of research, retired, of the Standard Oil Develop¬ 
ment Company, died on April 38, at the age of 
Beventy-one years. 

Dr. Shirley W. Wynne, from 1928 to 1933 health 
commissioner of New York City, died on April 19, at 
the age of fifty-nine years. 

Dr. John Baldwin Walker, until his retirement 
in 1938 pn>fessor of clinical surgery at the College 
of Physicians and Surgeons, Columbia University, 
died on April 13, at the age of eighty-two years. 

Db. Maria M. Roberts died on April 12, at the age 
of seventy-four years. Among the offices held during 
her fifty years of service at the Iowa State College 


were the positions of dean of the Junior College and 
professor and head of the department of mathematios. 

Professor Jean Perrin, Nobel laureate in 1926, 
formerly president of the French Academy of Sci¬ 
ences, died on April 17 at the age of seventy-one 
years. Since Dr. Perrin came to the United States 
last December he has been dean of the faculty of 
sciences of the recently established Franco-Belgian 
Free School of Higher Studies. 

It is planned to establish a library in the Univer¬ 
sity Hospital, in Philadelphia, in honor of the late 
Dr^ George E. de Schweinitz, professor emeritus of 
ophthaliaology of the University of Pennsylvania 
School of Medicine. Friends of Dr. de Schweinitz 
have undertaken to finance the project. 


SCIENTIFIC EVENTS 


THE WILLIAM LOWELL PUTNAM MATHE¬ 
MATICAL COMPETITION 

Professor W. D. Cairns, secretary-treasurer of the 
Mathematical Association of America, reports that 
the department of mathematics of the University of 
Toronto, Canada, won the first prize of $400 in the 
fifth annual William Lowell Putnam Mathematical 
Competition held on March 7. This is the third year 
in five that the University of Toronto has taken first 
place in the competition made possible by the trustees 
of the William Lowell Putnam Intercollegiate Memo¬ 
rial Fund, left by Mrs. Putnam in memory of her 
husband, a member of the Harvard class of 1882, 
and sponsored by the Mathematical Association of 
America. The members of the Toronto team were 
K. S. Hoyle, H. V. Lyons, M. A. Preston. 

The second prize of $300 is awarded to the depart¬ 
ment of mathematics of Yale University, the members 
of whose team were F. H. Brownell, 3rd, A. M. 
Gleason, A. E. Roberts, Jr. 

The third prize of $200 is awarded to the depart¬ 
ment of mathematics of the Massachusetts Institute 
of Technology, with a team composed of E. D. Calabi, 
W. S. Loud, G. P. Wachtoll. 

The fourth prize of $100 is awarded to the depart¬ 
ment of mathematics of the College of the City of 
New York, the members of whoso team were Herman 
ChernofF, Harvey Cohn, Edward Gordon. 

In addition to these prizes to the departments of 
mathematics with winning teams, a prize of $50 each 
is awarded to the following five persons given in 
alphabetical order whose scores ranked highest in the 
six-hour examination: Harvey Cohn, College of the 
City of New York; A. M. Gleason, Yale University; 
W. S. Loud, Massachusetts Institute of Technology; 
H. V. Lyons, University of Toronto; M. A. Preston, 
University of Toronto. One of these five will later 


be chosen to receive a $1,000 a year scholarship at 
Harvard University. 

The members of the four winning teams will receive 
individual cash awards according to the ranks of their 
teams, and all individuals receiving awards will also 
receive medals. 

Honorable mention has been awarded this year to 
four teams and to five individuals. The teams are 
from the department of mathematics, Cooper Union 
Institute of Technology, New York, members of the 
team being Harold Grad, M. S. Klamkin, Kenneth 
Robinson; the department of mathematics, Harvard 
University, Cambridge, members of the team being 
R. M. Bloch, L. S. Shapley, J, A. Zilber; the depart¬ 
ment of mathematics, New York University, New 
York, members of the team being Melvin Lax, Harold 
Lewis, Henry Shenker; and the department of mathe¬ 
matics, Swarthmore College, Swarthmore, members 
of the team being N. B, Hannay, W. H. Mills, 
M, S. Raff. The five individuals receiving honorable 
mention are E. D. Calabi, Massachusetts Institute of 
Technology; C. P. Gadsden, Tulane University; K. S. 
Hoyle, University of Toronto; Melvin Lax, Now York 
University; W. H. Mills, Swarthmore College. 

THE INTER-AMERICAN TREATY ON NA¬ 
TURE PROTECTION 

The National Parks Association reports that seven 
countries have ratified the Inter-American Treaty on 
Nature Protection and Wildlife Preservation to date, 
three of them since the United States entered World 
War II on December 8, 1941. This is welcome evi¬ 
dence of the intention to continue permanent coopera¬ 
tion among the nations of the Western Hemisphere 
for the peaceful purposes of preserving unique natural 
features, historic objects and vanishing wildlife. 

Haiti became the fifth country to deposit its ratifi- 
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oatioQ with the Pan Ameriean Union on January 31^ 
1942. In accordance with the provision of the original 
convention between the American republican that it 
'^shali come into force three months after deposit of 
not less than five ratidcations with the Pan American 
Union,*’ the treaty will take effect in the ratifying 
countries on May 1 of this year. 

In order of deposit, the seven ratifying countries 
are as follows; the United States of America, April 7, 
1941; Guatemala, Aiigust 14,1941; Venezuela, Novem¬ 
ber 3, 1941; El Salvador, December 2, 1941; Haiti, 
January 31, 1942; the Dominican Republic, March 3, 
1942, and Peru (not yet deposited). 

The original convention has been signed by the rep¬ 
resentatives of eleven other Latin-Amorican countries, 
leaving only three that have taken no action to date. 
Species of fauna and flora to be specially protected 
under the treaty have already been designated by addi¬ 
tion to the convention for Argentina, Bolivia, Brazil, 
the Dominican Republic, Ecuador, El Salvador, Guate¬ 
mala, Mexico, Nicaragua and the United States. 

The flrat ofQcial step towards realization of a Pan- 
American program for natiire protection was taken 
with the signing of the original convention in Wash¬ 
ington, D. C., on October 12, 1940. Now that the sec¬ 
ond step is assured with the coming into force of the 
treaty on May 1, it remains for each ratifying country 
to fulfll its obligations by enacting enabling legislation 
and issuing executive orders or decrees to implement 
the treaty and effectuate its purposes. Continual ef¬ 
forts to foster public education in the field of con- 
seivation will be necessary to give these oflScial policies 
practical application and significance throughout the 
New World. 

The objects of the treaty are to protect and preserve 
native fauna and flora in the American republics, in¬ 
cluding migratory birds, and to protect and preserve 
scenery of extraordinary beauty, unusual and striking 
geologic formations, regions and natural objects of 
esthetic, historic or scientific value. It provides for 
the establishment of national parka, national reserves, 
nature monuments and strict wilderness reserves as 
soon as possible after its effective date. 

GRANTS OF THE NUTRITION FOUNDATION 

The Nutrition Foundation, Inc., recently organized 
with the support of the food industry, will make its 
first series of grants, to promote research and educa¬ 
tion in the science of nutrition, effective on July 1. 
An announcement made by George A, Sloan, presi¬ 
dent of the foundation, reads in part; 

Grants made by the foundation will go to established 
institutions in the United States and Canada. The first 
serieB of grants, effective July 1, will be made following 
action to be taken by the trustees at their May meeting. 

throblems of critical importance in the war emergency 


will be given primary consideration. Food supplies for 
uur allies and for specialised divisions of our armed forces 
as they spread to the far comers of the earth can not be 
provided without careful planning and adequate precau¬ 
tions. 

Grants will also be made in the support of projects that 
have a direct bearing upon public health. There is ob¬ 
vious need for more information concerning the relation 
of diets to dental caries, and much remains to be discov¬ 
ered regarding the nutritional requirements of infants, 
growing children and people in old ago. The foundation’s 
long-time program, however, will place greatest emphasis 
upon fundamental research to advance the frontiers of 
science. 

A CHINESE SCIENTIFIC SOCIETY ON 
WEST COAST 

TuaouQH the efforts of a number of Chinese scien¬ 
tists and technical students in Southern Culifomia a 
new scientific society has been organized, to be called 
the ^‘Chinese Natural Science Association, U. S. West 
Coast Chapter,” under tlie auspices of the Chinese 
Natural Science Association at Chungking, China. 
The aim of this new organization is the advancement 
of study and research in the natural sciences and the 
attainment of a closer cooperation among the scien¬ 
tific workers of China and the United States. 

The chapter now has two sections: one in Northern 
California centered at Berkeley and one in Southern 
California. 

The first meeting was held on March 8. Professor 
Carl D. Anderson, of the California Institute of Tech¬ 
nology, spoke on ”Cosmic Rays and the Elementary 
Particles of Matter,” and Dr. Hsueh Chung Kao spoke 
on “Vitamins in Nutrition.” The second meeting will 
be held on April 12. Dr. John A. Anderson will speak 
on “The 200-inch Telescope” and Dr. Tze-Tuan Chen, 
lecturer in zoology. University of California at Los 
Angeles, wiil speak on “Some Recent Advances in 
Protozoology.” 

THE AMERICAN SOCIETY OF 
MAMMALOGISTS 

The twenty-fourth annual meeting of the American 
Society of Mammalogists was held at the American 
Museum of Natural History, New York City, from 
March 31 to April 4. 

Officers of the society elected for the ensuing year 
are as follows; President, A. Brazier Howell, depart¬ 
ment of anatomy, the Johns Hopkins Medical School; 
Vice-presidents, E. Raymond Hall, University of Cali¬ 
fornia at Berkeley, and Edward A. Goldman, U. S. 
Fish and Wildlife Service, Washington, D. C.; Re¬ 
cording Secretary, Seth B. Benson, University of Cali¬ 
fornia at Berkeley; Corresponding Secretary, Eirunet 
T. Hooper, University of Michigan, Ann Arbor; 
Treasurer, Viola S. Schantz, U. S. Fish and Wildlife 
Service, Washington, D. C.; Editor, William B. Davis, 
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Texas Agricultural and Mechanical College, College 
Station. DirectQrs, elected for the period 1942-44, 
are: William H. Burt, University of Michigan; J. 
Kenneth Doutt, Carnegie Museum, Pittsburgh; Claude 
W. Hibbard, University of Kansas; Olaus J. Murie, 
U. S. Fish and Wildlife Service, Jackson, Wyo.; and 
W. E. Saunders, London, Ontario. Additional direc¬ 
tors are Victor H. Cahalane, National Park Service; 
William J. Hamilton, Jr., Cornell University; J. Eric 
Hill, American Museum of Natural History; Reming¬ 
ton Kellogg, U. S. National Museum, and Otis Wade, 
State University of Nebraska. 

Since in times of stress, such as the present, there 
is danger that public resources of permanent value 
may be exploited unduly to furnish food and other 
materials, the society passed a resolution opposing 
the use of any such materials from National Parks, 
National Monuments or National and State Wildlife 
Itefuges, unless it be demonstrated that such materials 
can not be obtained elsewhere. It was also resolved 
that as investigations are now in progress to deter¬ 
mine whether or not it will be necessary to extermi¬ 
nate the deer of the Seminole Indians Reservation in 
order to eradicate tick fever in cattle, to oppose de¬ 
struction of the deer until the investigations are com¬ 
pleted and the results are made public for considera¬ 
tion by the authorities concerned and with due regard 
to the rights of the Indians. 


THE AMERICAN ASSOCIATION OF PATHOL¬ 
OGISTS AND BACTERIOLOGISTS 

At the annual meeting of the American Association 
of Pathologists and Bacteriologists, which opened at 
St. Louis on April 2, tlie following officers were 
elected for the coming year: Dr. Paul R, Cannon, 
President; Dr. Wiley D. Forbus, Vice-president; Dr. 
Howard T. Karsner, Secretary; Dr. Alan R. Moritz, 
Treasurer; Dr. Shields Warren, Incoming Member 
of Council; Dr. Francis Bayless, Assistant Secretary; 
and Dr, Granville A. Bennett, Assistant Treasurer. 

Dr. Esmond R. Long, director of the Henry Phipps 
Institute of the University of Pennsylvania, was 
elected the representative of the association in the 
Division of Medical Sciences of the National Research 
Council, and Dr. Jacob Furth, of the department of 
pathology of the Cornell University Medical College, 
was appointed a member of the Advisory Committee 
of the Lymphatic Tumor Registry of the association. 

The Gold Headed Cane of the association was 
awarded to Dr. James Ewing, professor of oncology 
at the Cornell University Medical School, formerly 
director of Memorial Hospital. 

The next annual meeting of the association will be 
held in Chicago on April 1 and 2,1943. At this meet¬ 
ing a symposium is planned on Infectious Granu¬ 
lomas, exclusive of tuberculosis and syphilis. Dr. 
Wiley D. Forbus has been elected referee. 


SCIENTIFIC NOTES AND NEWS 


The National Academy of Sciences will begin its 
annual meeting at Washington, D. C,, under the 
presidency of Dr. Frank B. Jewett, at the usual time 
on the 27th of the month, the fourth Monday in 
April. The meeting this year, however, will be lim¬ 
ited to two days, and there will be no presentation of 
scientific papers or social functions, except a smoker 
for members on Monday evening. Apart from the 
annual election of members the time will be devoted 
to a discussion of the present work of the academy, 
with special reference to the provisions of its char¬ 
ter whicli makes it the scientific adviser of the gov- 
erainent. The National Research Council, a committee 
of the academy, which was organized in the emer¬ 
gency of the last war by President Wilson, is now 
active in the study of scientific problems connected 
with war work. 

The American Pliilosophieal Society, iinder the 
presidency of Roland S. Morris, is meeting on Thurs¬ 
day, PViday and Saturday of the present week in the 
hall of the society, on Independence Square, Phila¬ 
delphia. The sessions on Thursday were devoted to 
an archeological program, the Franklin Medal Lecture 
being given in the evening by Dr. Sylvanus G. Morley, 


of the Carnegie Institution of Washington. The Pen¬ 
rose Memorial Lecture is given on Friday evening by 
Dr. James R. Angell. 

Dr. Marston T. Bogert, emeritus professor of 
organic chemistry at Columbia University, has been 
elected to honorary membership in the Society of 
Chemical Industry of England, an organization of 
which he is the senior past-president. Upon the com¬ 
pletion of his presidential term in 1913, he was suc¬ 
ceeded by Sir William Crookes. 

Nature reports that S. Bairstow, of the Chemical 
Research Station, Research Department of the Lon¬ 
don Midland and Scottish Railway, has been awarded 
the Herbert Jackson Prize for 1941, for a paper en¬ 
titled “The Relation between Calorific Value and the 
Road Pcrfomance of Producer-Gas Vehicles.” 

The William Julius Mickle Fellowship of the Uni¬ 
versity of London has been awarded to Professor 
Alexander Fleming, professor of bacteriology in St. 
Mary^s Hospital Medical School. 

The Academy of Medicine of Washington, D. C,, 
held a dinner meeting on April 22 to hear an address 
entitled “War's Contribution to Medicine, and Medi- 
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cinema to War'^ by Professor Henry E. Sigerist, di¬ 
rector of the Institute of the History of Medicine 
at the Johns ilopkina University. Officers of the 
academy recently elected are: Presidentf Joseph F. 
Siler; Vice-president, Ralph E. Gibson; Treasurer, 
Roger M. Choisaer; Secretary, (re-elected), Errett C. 
Albritton; Board of Directors, Matthew Perry, Roscoe 
R. Spencer, Lyman J. Briggs, Prentiss Willson and 
Charles Thom. 

At the Nashville meeting of the Southern Society 
for Philosophy and Psychology tlic following officers 
were elected: President, Dr. Christian Paul Heinlein, 
Florida State College for Women; Secretary-Trea- 
sureTf Dr. Wayne Dennis, Louisiana State University; 
Members of the Council, Dr. Elizabeth Duffy, 
Woman’s College of the University of North Caro¬ 
lina, Dr. S. Rains Wallace, Tulane University, and 
Dr, Peter A. Carmichael, Louisiana State University. 
The meeting next year will be held in Chattanooga. 

Du. Laurknck H. Snydbk^ professor of zoology at 
the Ohio State University, will become chairman of 
the department of zoology and entomology on July 1, 
succeeding Dr. Raymond C. Osburn, who is retiring 
with the title emeritus. He has been chairman since 
1917. During eighteen years of thi.s period, 1918 to 
1936, Dr. Osburn was director of the Franz Theodore 
Stone Laboratory on Gibraltar Island in Lake Erie. 

Chemical and Engineering News states that William 
B. Fulton, senior surgeon in the U. S. Public Health 
Service Reserve, a former director of the Bureau of 
Industrial Hygiene of the Pennsylvania Department 
of Health, has been appointed chief of the Health 
Division, U. S. Bureau of Mines. He will direct the 
safeguarding of the physical welfare of workers in 
the mineral industries. 

Dr. Thomas B. MoKnkkly, passed assistant sur¬ 
geon in the U. S. Public Health Service, has been 
assigned to the Medical Division, Office of Civilian 
Defense, to assist in the organization of emergency 
medical services throughout the United States. 

According to the Journal of the American Medical 
Association, Dr. Julius Hass, who formerly occupied 
the chair of orthopedic surgery at the University of 
Vienna, has been appointed attending orthopedic sur¬ 
geon, in charge of the Orthopedic Service, at Monte- 
liore Hospital, New York City. 

Dr. Ruth Hartley Weaver, registrar of vital 
statistics of Philadelphia, has been appointed director 
of health to succeed the late Dr. Martha Tracy. Dr. 
Weaver has served as epidemiologist of the city de¬ 
partment of health and is at present assistant profes¬ 
sor of epidemiology and vital statistics in the Temple 
University School of Medimne. 


Dr. Elsa Orent-Kbtlks, formerly of the depart¬ 
ment of biochemistry of the School of Hygiene and 
Public Health of the Johns Hopkins University, is 
now in charge of the Nutrition Research Laboratories 
and assistant chief of the Foods and Nutrition Divi¬ 
sion of the Bureau of Home Economics, U. S. Depart¬ 
ment of Agriculture, Beltsvillc Research Center, Mary¬ 
land. 

Dr. RaivPh G. Mkader, assistant professor of 
anatomy at the Yale University School of Medicine, 
has been appointed assistant to the director of the 
Jane Coffin Childs Mcmortal Fund for Medical Re¬ 
search. He will act as supervisor during the absence 
of Lieutenant Colonel Stanhope Bayne-Jones, direc¬ 
tor, who has reported for duty in the Office of the 
Surgeon General, Washington, D. C. 

Dr. Carl J. Klemme, professor of pharmaceutical 
chemistry at the University of Minnesota, has become 
administrator of the experimental research labora¬ 
tories of Burroughs, Wellcome and Co., Inc., Tucka- 
hoe, N. Y. 

The Hercules Powder Company has established a 
fellowship for the year 1942, to be known as the Pine 
Chemicals Fellowship, at Mellon In-stitute of Indus¬ 
trial Research, University of Pittsburgh. Dr. George 
B. Feild of the institute will be the fellow, 

Db. Olin Sewall Pethnoill, Jh., of the depart¬ 
ment of zoology of Carleton College, has been ap¬ 
pointed editor of the Aves section of Biological 
Abstracts. He will handle the non-ceonomio papers. 
Dr. W. L. McAtee will remain as associate editor to 
continue his work on the economic aspects of birds. 
Dr, Peter Gray, of the University of Pittsburgh, has 
been appointed editor of a new sedition, Apparatus 
and Technique, which will appear in an early issue. 
Dr. C. E. Blye, Division of Veterinary Medicine, Uni¬ 
versity Farm, University of Minnesota, has become 
editor of the section of veterinary bacteriology and 
pathology; he takes the place of Dr. A. F. Sellers, 
who has been called to military service. 

On the evening of April 10, Professor Marston T. 
Bogert, of Columbia University, addressed the New 
York Section of the American Chemical Society and 
their friends at the Hotel Pennsylvania on the sub- 
joet, “The Ramparts the Chemist is Guarding,” in 
the course of which he discussed malaria and the 
serious quinine situation now confronting the world 
as the result of the occupation of Java by the Japa¬ 
nese. 

At a joint meeting on April 16 of the Washington 
Academy of Sciences and the Philosophical Society 
of Washington, Dr. Paul R. Heyl, chief of the Section 
on Sound of the National Bure.au of Standards, deliv¬ 
ered an address entitled “Cosmic Emotion,” 
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The American Astronomical Society will meet at 
the Yale University Observatory on June 12, 13 and 
14. 

Under the joint sponsorship of the department of 
physics of the University of Pennsylvania and of the 
Philadelphia District Committee of the American So¬ 
ciety for Testing Materials, there will be held on 
Friday and Saturday, May 16 and 16, at the Univer¬ 
sity of Pennsylvania, a symposium on the physics of 
pigments and glasses. Leading technical authorities 
will prepare papers, and invitations are being ex¬ 
tended to physicists, engineers and scientific men con¬ 
cerned with the problems to be covered. Dr. Fred¬ 
erick Seitz, of the university, is chairman of the joint 
committee in charge of the meeting. 

A JOINT meeting of the American Association for 
the Advancement of Science, Section C, and the 
American Society for X-Ray and Electron Diffraction 
will be held at Gibson Island, Md., from July 27 to 
31. Registration and reser\"ations are made through 
the director of the Gibson Island Conferences, Pro¬ 
fessor Neil E. Gordon, Central College, Fayette, Mo. 
A business meeting of the American Society for 
X-Ray and Electron Diffraction will be held at the 
Conference Room, on the afternoon of July 20. 

Nature writes: ‘^Tn 1939 the Australian Anthropo¬ 
logical Association was formed after discussion be¬ 
tween the Anthropological Associations of New South 
Wales, Victoria and South Australia at the meeting 
of the Australian and New Zealand Association for 
the Advancement of Science held in Canberra that 
year. The headquarters of the new association are 
to be situated in rotation for a period of two years 
in each State of the Commonwealth in which there is 
an anthropological society affiliated with the associa¬ 
tion. During the first two years of its existence the 
headquarters of the association were in Adelaide. 
Now they are at Sydney and will remain there until 
October 1, 1943, when they will be transferred to 
Melbourne. The official organ of the association is 
Mankind, which is the official journal of the Anthropo¬ 
logical Society of South Australia. Officers of the 
association are as follows: President, Professor A. P. 
Elkin; Vice-president, F. L. S. Bell; Hon. Secretary- 
Treasurer, G. W. Watkins ('^[lansard” Staff, Parlia¬ 
mentary House, Sydney).” 

The name of the Laboratory of Vertebrate Genetics 
of the University of Michigan has been changed by 
act of the Board of Regents to the Laboratory of 
Vertebrate Biology. The change in name was made 
in order to indicate more adequately the scope of the 
laboratory, which for a number of years has included 
studies in ecology and in epeciation as Well as in 
genetics. ; 


A HANDBOOK of physical constants, edited by Fran¬ 
cis Birch, containing 326 pages, has been published 
by the Geological Society of America. It eontains 
twenty-one sections prepared by nineteen specialists 
cooperating through the divisions of chemistry, phys¬ 
ics and geology of the National Research Counoil. 
Copies may be consulted in geological libraries and 
can be purchased from the Geological Society of 
America, 419 West 117th Street, New York. N. Y. 

The department of public health at the Massa¬ 
chusetts Institute of Technology is offering an accel¬ 
erated program of public health training beginning 
on June 8 and allowing for the completion of a 
master's degree by February 6. These training pro¬ 
grams are organized for public health engineers, 
health educators and workers in public health labora¬ 
tories, as well as for administrators. Special summer 
courses are also being offered. 

At Yale University faculty members are cooperat¬ 
ing in the field of physical chemistry on a project 
of significance to the war effort. The investigation 
is being made at the university under the auspices 
of the U. S. Office of Scientific Research and Devel¬ 
opment. It is under the direction of Dr. Herbert S. 
Hamed, professor of chemistry, assisted by: Ralph 
G. VanName, research associate; Benton B. Owen, 
associate professor; John B. Vance, associate profes¬ 
sor; George M. Murphy, assistant professor; Henry 
C. Thomas, assistant professor; Julian M. Sturtevant, 
assistant professor; Scott E. Wood, instructor; Har¬ 
old G. Cassidy, instructor; and James English, Jr., 
instructor. 

The engineering education of women for service in 
Connecticut war industries will be undertaken this 
spring by the Engineering, Science and Management 
Defense Training Program of Yale University. The 
courses will be given in cooperation with the New 
Haven Y. M. C. A. Junior College and the Bridge¬ 
port Engineering Institute. During the next eight 
months Connecticut must train and employ 60,000 
women in war industries, according to Professor 
Hughes, the representative of Yale University. The 
immtsdiate need is said to be for 11,000 women. Of 
this number, a portion will receive training on the 
engineering level* 

Appropriations amounting to nearly two million 
dollars for research to further the war effort have 
been made by the Government of the United States 
to the University of California. According to a state¬ 
ment made by Dr. Robert G. Sproul, president of the 
university, the larger part of the money will be ex-^ 
pended on two projects—the cyclotron, under th4 
direction of Professor B. 0. Lavnrence, at Berkeley, 
and the sound laboratory at San Diego, under 
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dimtion of Professor Yem 0. Enudsen; dean of the 
graduate division at Los Angeles. It is stated that 
research projects from other places are being carried 


out at the University of California. The work, how¬ 
ever, is of a confidential nature and information re¬ 
garding it is forbidden. 


DISCUSSION 


CARBONATE-APATITE AND HYDROXYL- 
APATITE IN URINARY CALCULI 

Calciuu phosphate often has been reported as a 
constituent of urinary calculi, but the specific phase 
or phases present have long remained unidentified. 
Recently, however, Jensen^ has found that a sub¬ 
stance designated by him as colloidal apatite occurs 
in many phosphatic calculi. We have examined a 
small collection of kidney and bladder calculi by 
x-ray diffraction and optical methods and have found 
31 individual stones to be composed in part or entirety 
of carbonate-apatite (dahllite). Hydroxyl-apatite 
was identified in one stone, and its presence in small 
amounts was suspected in two other stones. No other 
calcium phosphates were found, but Jensen has re¬ 
ported brushite (CallPO^ • ) and whitlockite 

(Ca 3 (P 04 ) 8 ) in single instances. Carbonate-apatite, 
together with caleite, aragonite and vaterite B 
(M^CaCOj), has also been recognized by Phemister, 
Aronsohn and Pepensky* among the inorganic con¬ 
stituents of cholesterol gallstones. 

Stones composed wholly of carbonate-apatite are 
relatively rare. Whewellitc (Ca 204 H 20 ), wed- 
dcllite (CaCaO^ ■ 2 H 2 O) and especially struvite 
(NH^MgPO* • 6 H 2 O) are ordinarily present in 
greater or less proportion. Carbonate-apatite was 
not found in the five uric acid stones available for 
examination. Sufficient data are not yet at hand to 
warrant any conclusions as to the clinical significance 
of carbonate- and hydroxyl-apatite in urinary de¬ 
posits. 

The substances appear under the petrographic 
microscope as irregular grains with a banded or 
spherulitic structure. The material usually is color¬ 
less, pale yellow or brown. In some instances the 
color is deep reddish brown or an intense greenish 
yellow. The substances are sensibly isotropic, and 
the index of refraction varies widely both in different 
stones and in the same stone. The observed extremes 
in index are 1.620 and 1.606, but the usual range is 
1.665-1.690 and the average value of aU our measure¬ 
ments is about 1.675. The range in index between 
different layers in a single calculus is, on the whole, 
about 0.025, but may extend to as much as 0.04. The 
isotropic character is due to aggregate polarization 
in a mass composed of eubmiorosoopic crystallites. 
The variation in index doubtless is due to variation in 

I A, T. Jensen, Aeta Ohim/rgica goaodiaavioo, 84; 207. 
1940. 

s B. B. Phemister, £(. G. Aroasolm and B. Pepensky, 
AnnaU of Suf^erp, 109 ; 101, 1989. 


the content of adsorbed and capillary water. The 
material is not amorphous, as has been stated, and 
affords a distinct, although rather diffuse, x-ray 
powder pattern of the apatite type. It is interesting 
to note that the isotropic carbonate-fluor-apatite which 
forms the major constituent of fossil bone and teeth 
has in general a mucli higher range of indices. 
Rogers® found half of 250 mcasurementB to lie be¬ 
tween 1.600 and 1.610, with an overall range of 1.673 
to 1.621. This difference must be due to the relatively 
large water content of the urinary deposits, since the 
macrocrystalline fluorine-con tanning apatites have in 
general lower indices than apatite members containing 
only hydroxyl. 

A bladder stone composed of carbonate-apatite ad¬ 
mixed with about 0.2 per cent, struvite was examined 
in some detail. The stone weighed 65 grams. A 
quantitative chemical analysis gave CO 2 5.50, Cl none, 
F none, HjO lost at 110 ® 4.86, H 2 O lost at 1000® 
4.97 (total H 2 O 9.83). The index of refraction 
largely ranged between 1.676 and 1.590, About three 
fourths of the total water content was lost by heating 
at 305® and the index increased to values in the range 
1.695-1.605. The rest of the water was expelled by 
heating at 1000® C and the index increased to values 
between 1.635 and 1.655 with most grains about 1.043; 
this material was quite isotropic but gave a very 
sharply defined apatitc-like x-ray pattern. 

Hydroxyl-apatite can be distinguished from car¬ 
bonate-apatite by the lack of effervescence in weak 
HCl. The test is conveniently made on crushed grains 
on a glass slide under moderate magnification. The 
indices of refraction are not diagnostic, as the slight 
differences in indices existing in macrocrystalline, 
birefringent samples arc obscured by the large and 
variable content of non-essential water in the sub¬ 
stances as they appear in isotropic urinary deposits. 
It should be emphasized that an isomorphous series 
in point of carbon content exists between the two 
compounds. The general formula may be written 
CaJ0H)2(P,C),024(Ca,C)4. 

CUPFORD FaONDKIi 

HaRVAED IjNIVIHiaiTT 

Edwin L. Pbikn 

Poston, I^ass. 

THE SACRAL SPOT IN BENGAL 

In the summer of 1941, while engaged upon a 
serological study of a pair of fraternal Sindi twins 
in Calcutta, a faint discoloration was noticed on the 

« A. F, l ogers, Bull, OeoL 80 c, Amer,, 36: 635, 1924. 
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sacral area of both the male and the female at the 
age of three months. This was suspected of being a 
so-called “Mongoloid spot,” already fading out. 

There were only a few days available before I had 
to leave and I was able to examine fifty new-bom 
Bengali babies at the Lady Dufferin Victoria Hospital 
in Calcutta, as well as eight infants from other prov¬ 
inces. In this small sample of bluish-grey irregular 
pigmented patch on the sacro-coccygeal and gluteal 
regions was observed in 3S and absent in 12 of the 
50 Bengalis. The pigmented spot varied from a small 
patch 1 to 3 inches in diameter over the sacrum, or 
to one side, to a large irregular discoloration over the 
whole area, or one patch over the sacrum and another 
over one or both buttocks. These children belonged 
cliiefly to Bengali Brahmin, Kayastha and Muslim 
communities; a few were classified by caste as shown 
in Table I. 

TABLK I 

Sacral Scot in X6 Bengali Babies by Castb 


Caste 


No. 


Spot 

present 


Spot 

absent 


iJania . 2 

Briihinin*. 4 

floldsniith . 1 

KayuHtha* . 4 

Tattl (weaver) . 2 

ValdvQ* . 1 

MuaUm. 2 


2 

4 

1 

2 

0 

1 

2 


0 

0 

0 

2 

o 

0 

0 


* High-cttste Hindus. 

The spot was familiar to the Indian nurses, and 
it is called “jot” (spot) in Bengali. One nurse from 
the Himalayan region said, “We (sail it the sign of a 
Hill baby,” the Hill people being, of course, the 
Mongoloid Nepalese and Tibetans. 

In answer to my inquiry Mr. S. S. Sarkar, of the 
Bose Institute, wrote, “Mongolian spots are quite 
common in Bengali children. They can be observed 
up to a certain time after birth when the skin is a 
bit lighter, but with age the skin gets darker and 
the spots cun not be distinguished. Instances of its 
persistence up to a fairly adult age are, however, 
known. ... I have seen it in German babies in 
Berlin.” 

On the way home I was able to visit the maternity 
ward of the General Hospital of Batavia, Java. The 
doctor in charge kindly allowed me to examine all the 
newborn babies. lie said that the Mongoloid spot was 
such a universal feature of the natives that it is taken 
for granted. He also reported that it is absent in the 
Dutch infants and also in the Indonesian x Dutch 
hybrids. There were well-marked spots, similar to 
those observed in Calcutta, in 15 Javanese babies 
examined and no spot on the one Dutch and one 
Eurasian baby present. The Javanese belong to the 
Malayan branch of the Mongoloid race. 

Even though the sacral spot may be a recessive 


character, it evidently segregates out in later genera¬ 
tions from racial crossings; Mr. Sarkar saw it in 
Prussian babies and it has been reported in Hun¬ 
garians and Roumanians^; all these European stocks 
contain a Mongohud Slavic strain. In India, it is 
my impression that the sacral spot is rare among 
Anglo-Indians (as the Eurasians are called). It was 
absent in six Anglo-Indian babies examined last sum¬ 
mer in Calcutta. Its occurrence in Hawaiians, Por¬ 
tuguese and Whites in Hawaii has been recorded by 
Larsen and Godfrey,^ who also found that it segre¬ 
gated out in the descendants of crossings between 
these races in ratios that fitted a two-factor theory of 
inheritance for the spot, involving a dominant gene 
for pigment and a recessive determimm. Tliey con¬ 
cluded that it is probably a universal human charac¬ 
ter, not a racial one, and that it is vestigial or rudi¬ 
mentary in Western Europeans. 

The sacral spot has been reported in 3.78 per cent, 
among 11,784 babii^s in Turkey, mostly Turks.^ Tn 
India, besides the Sindi twins, the spot wa.s observed 
in a native of Goa from western India; in a Punjabi 
Sikh baby and a Muslim from the United Provinces. 
A CJiristian missionary nurse told me, in 1941, that 
she had seen the spot on babies of converts from 
various Hindu lower-castes at Gorapur, United Pro¬ 
vinces. In a Madrasi Tamil baby examined it was 
absent. 

It therefore seems that the sacral spot is fairly 
wide-spread in northern and eastern India. There ia 
a Mongoloid aboriginal strain in Bengal and Behar, 
and observations on tliis character in Mundas, San- 
tals and other tribes would be of interest. There 
were no doubt Mongoloids in the forces of the Af¬ 
ghans and Moghuls who long ruled northern India 
and Bengal. 

Eileen W. E. Macfarlane 

ITniveebity or Michigan 

CREDIDMUS JOVEM REGNARE 

Professor Ritter's re(^ent article on Darwin^ 
brings up a question on which there has been much 
discussion, some of it in the nature of a lament for 
a view of nature wliich has passed. Aside from the 
matter of the scientific method involved, there is the 
point which seldom receives much consideration from 
biologists, and that is Darwin's recognition that, as 
one consequence of his hypothesis, the field of ethics 
must receive some attention. But if the vision of the 
author of Ecclesiastes was truly prophetic, we should 

1 E. Baur, E. Piacher and P. Lonz, Human Heredity." 
London, 1931. 

aN. P. Laraon and L. 8. Godfrey, Am, Jour, Phy*, 
Anihrop,, 10: 263-274. 1927. 

3 Henry Field, Am, Jour. Phy&, AnthTop.^ 27: 119-126. 
1940, 

1 Science, 95: 58, 1942. • 
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find some other similar episode in human history. 
One such is to be found among the ancient Greeks, 
and, as in the present episode, science was held blame¬ 
worthy* Perhaps the antiquity of the episode is suffi¬ 
cient to enable us to view it impersonally and objec¬ 
tively in the present. 

Burnet* remarks: “My aim has been to show that 
a new thing cume into the world with the early Ionian 
teachers—the thing we call science—and that they first 
pointed the way which Europe has followed ever since, 
so that, as I have said elsewhere, it is an adequate 
description of science to say that it is ^thinking about 
the world in the Greek way.^ ” 

A student, in talking with me recently, remarked 
that he had never seen any real definition of the 
scientific method, although he hud heard much about 
it. My reply was that perhaps an idea of the scien¬ 
tific method was to be gained only by a study of the 
way in wliicli men of science had gone about the solu¬ 
tion of their problems. And a knowledge of how the 
Greeks thought about the world is to be gained only 
by a study of their work. But let us grant Burnet’s 
contention, as I aru more than willing to do without 
reservalitm. And passing over the controversy be¬ 
tween him and Staco (p. vi) as to whether Parmenides 
was “the father of Materialism” let us look briefly at 
some of the consequences of ^‘thinking abo\it the world 
in the Greek way.” 

One great change which occurred in the period from 
Thales to Plato was the substitution of a world, per¬ 
haps even u universe, of law for the older world of 
caprice. The older, traditioiml view of the world 
broke down, and with the passing of the traditional 
view of nature, “the ancestral maxims of conduct” 
were more seriously questioned. Aristotle faced the 
problein of developing a system of ethics, as one result 
of the work of the earlier Greeks. Whether the results 
of Aristotle’s attempts are to be regarded as wholly 
satisfactory or not is a question which I shall not 
attempt to answer. But there is evidence, drawn from 
his Greek and Homan successors, that his attempt was 
not wholly satisfactory to them. 

It has been said that the aim of the Stoics was 
to develop a “philosophy for the practical man.” 
Cleanthes, leading political philosopher of his day 
in Athens, and probably the most influential of all in 
the selection of candidates for university professor¬ 
ships, tried to stabilize the view of the world which 
had been attained by his time, and accused Aristarchus 
of Samos of impiety for suggesting a new view of 
the nature of the sun. There ia little doubt tliat the 
Eoman poet Horace, from whose ode I have taken 
my text, lived in on even worse time than that of 
Cleanthes. For some reason, the philosophy for the 

»<*Early Greek Philosophy,’* 4th ed,, 1930, p. v. 


practical man had not worked out as the Btoios 
thought it might, and the older view of nature had 
never been fully restored. But would the substitution 
of Jove and his thunderbolts for the view of nature 
current in the time of Horace really have improved 
conditions very much? Or was there some other 
phase of tlie problem, some other unknown quantity 
in the equation? And were the men of science of 
previous centuries the ones most blameworthy for 
the development of the conditions which Horace 
lamented ? 

F. H. Pike 

OoLTiMBiA University 

A SIMPLE METHOD OF CONTROLLING 
TERMITES 

Accokdino to various reports termites cause dam¬ 
age to frame buildings in this country that amounts 
to millions of dollars annually. This damage could 
be reduced considerably if precautions were taken to 
prevent the termites from entering a building while 
it is being constructed. The author has found a very 
simple and inexpensive method of keeping them out 
of his own home, and it should be applicable to almost 
any building regardless of the kind of material used 
in its construction. At every place where the build¬ 
ing touches the ground discarded lubricating oil 
drained from the crankcase of an automobile was 
poured into little ditches around the supporting foun¬ 
dation. The house used for the experiment has 56 
c-oncrete piers in the foundation. Around each of 
these about a quart of discarded oil was poured. A 
proportionate amount was poured around the base 
of the chimney. One place around some concrete 
steps was inadvertently overlooked. At this place 
termites entered tlic house, but at no other place. 
These were killed with fumes of chloroform, and oil 
was applied to the place of entry. Although the soil 
around the house is badly infested witli termites, the 
building has been free from them, with the one excep¬ 
tion mentioned, since it was built early in 1938. 

The oil stays in the ground for a long time and 
does not diffuse more than a few inches from the 
little ditches. Apparently it does not affect the 
growth of shrubs six inches away. No doubt crude 
oil would give as good results as oil drained from 
motors. 

, J. 0. Cfioss 

Texas CoH/Eqe op Arts and Industries, 

Kingsville, Texas 

HUMBOLDT CURRENT IN 1941 
Along the west coast of South America and in the 
Galapagos, there is a generally accepted tradition of 
a seven-year cycle associated with the Humboldt 
(Peru) Current. This belief has been shared by many 
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leading scientists. The terribly destructive rains of 
1925; followed by conspicuous, yet less marked phe¬ 
nomena in 1932 and 1939, have lent further support 
to this theory. But the unexpectedly heavy precipita¬ 
tion of January, February and March of last year, 
with its direct and indirect effect upon sea and animal 
life which I observed at the time of the Lima Assembly 
of the Pan American Institute of Geography and His¬ 
tory, apparently has not been noted in scientific litera¬ 
ture. 

A subsequent search into the scattered and scanty 
records of known periodic changes in the Humboldt 
Current has not yielded satisfactory results. The most 
illuminating record of Peruvian rains, which I have 
seen, appears in an article entitled ^^Laa Lluvias en 
Piura,”^ which summarizes the rains over a hundred- 


year period. There were six dry intervals of three 
years each, two of four years each, one eleven-year 
interval, one nine-year interval, one six-year interval, 
six two-year intervals, at least twelve one-year inter¬ 
vals and five periods of two or more sucoessive wet 
years. The most thorough investigation of this region 
in the ’twenties and ’thirties has been made by Dr. 
Eobert Cushman Murphy.^ 

The earlier records relating to the wet and dry 
eycles off the Humboldt Current area are probably 
not 80 carefully made os the data of the past fifteen 
years. A lamentable absence of adequate reporting 
stations is obvious. Yet surely, the rains of 1941 have 
disproved the existence of the reputed seven-year 
cycle. 

Eliot G. Mxars 


QUOTATIONS 


SCIENCE AND WAR 

In the magazine Sotenok Dr. Peter L. Kapitza, a 
physicist whose name is identified with brilliant efforts 
to reach absolute zero, reviews the work done by Rus¬ 
sian scientists to improve weapons and to find substi¬ 
tutes for much needed importations. His story paral¬ 
lels that which has been told by American and British 
scientists. If it departs from the familiar pattern it 
is because of its insistence on the highly practical 
character of Russian scientific research. Since science 
must serve the stale in Russia, it has concerned itself 
with discoveries that can be applied in the factory, on 
the farm and in the hospital. Though this policy has 
made it difficult for the theorist to thrive, it is now 
bearing fruit in the form of highly efficient airplanes, 
improvements on old surgical procedures and the bet¬ 
ter utilization of raw materials. Here and in Great 
Britain it was necessary to mobilize science for the 
war effort. Russian science was mobilized by the state 
from the very beginning, so that the change from 
peace to war research was easy. 

Scientists deplore war not only because it diverts 
attention from the urgency of problems which, if 
solved, would conquer baffling diseases and shed much 
needed light on the structure of the universe, the 
nature of matter, the mystery of life, but also because 
it exploits science. Dr. Kapitza strikes a different 
note. As he sees it, science derives much inspiration 


from war. He makes much of the Haber pro(»es8 for 
synthesizing ammonia—a process which not only 
enabled Germany to stave off defeat during the lost 
war but which gave her fertilizers. He might have 
gone farther. The laws of gravitation w^ere derived 
from ballistics as much as from swinging pendulums. 
Studies of the gases liberated when guns are fired 
gave both chemistry and physics an enormous impetus. 
Blood banks and the control of typhus came out of 
war, and so did some of the new techniques for operat¬ 
ing on the brain and for repairing head injuries. 

It is worth noting that the only institutions where 
science was systematically taught during the eight¬ 
eenth century were the artillery schools of France; 
that the heavy chemical industry was created when 
Leblanc met an urgent wartime need for soda; that 
the earliest sewing machine, that of Thimmonier, was 
first used in making uniforms; that synthetic rubber, 
synthetic gasoline and the whole coal-tar elmmieal 
industry wore developed by Germany with an eye on 
the inevitable British blockade. What gains science 
may make as the result of the present war no one can 
predict with certainty. Already it is clear that new 
plastios of startling properties will be developed, that 
a healthy synthetic rubber industry will be established, 
and that new synthetic drugs will take the place of 
those which we have hitherto extracted from imported 
plants .—The New York Times for April 19. 


SCIENTIFIC BOOKS 


ORGANIC CHEMISTRY 

The Chemistry and Manufacture of Cosmetics, By 
Maisok G. de Navarre. lix 4- 746 pp., with numer- 
1 Boletin de la Sociedad Oeoffrafiea de Lima, Tomo IV, 


ous illustrations and tables. New York: D. Van 
Nostrand Co., Inc. 1941. 8.00. 

The book opens with a Foreword by Dean Roland 

^Qeog. 16: 96-64, 1920, and 29: 1-^, 1969. 
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T, Lakey, of Wayne University College of Pharmacy, 
and concludes with a chapter by Ralph J. Mill on the 
Federal Food, Drug and Cosmetic Act of 1938 as it 
relates to cosmetics. 

As both a text and a reference work, it should be 
valuable to all interested in its held, whether as stu¬ 
dents, technicians, sales organisations or manufactur¬ 
ers. It does not aim to be a cookbook or formulary, 
but to supply the basic information which will enable 
any intelligent individual to work out his own for¬ 
mulas, and produce cosmetics which shall serve some 
useful purpose, he entirely non-toxic and stable, with 
potent sales appeal, and complying with existing 
municipal, state and federal regulative legislation. 

As the author points out, in the case of both per¬ 
fumes and cosmetics, what would seem to the layman 
like wholly negligible infinitesimal minutiae often 
have a great and wholly unsuspected influence upon 
the charnetcT of the final product. This applies not 
only to its physical appearance and character, but in 
highest degree to variations in odor, because our 
marvelous olfactory equipment is such an extremely 
delicate analytical instrument. Since nature never 
standardizes her products, which vary from season to 
season, with variations of soil, climate, temperature, 
rainfall, fertilizer, etc,, the duplication of results is 
much more difficult with natural than with synthetic 
products. The activities of scientists, particularly the 
organic chemists, are constantly making available new 
substances of immediate value to the cosmetic indus¬ 
try. 

In the Introduction, cosmetics are divided into 
creams, lotions, powders, make-up, soaps and mis¬ 
cellaneous. Each of these in turn is subdivided into 
various types. Thus, there are three types of creams 
—cold creams, vanishing creams and waterfree 
creams; three of lotions—non-alcoholic with gum, 
strongly alcoholic with no gum and mildly alcoholic; 
two types of powders—face powder and miscellane¬ 
ous; two of soaps—shaving cream and shampoo; four 
of ronke-up—eye, lip, cheek and entire face; and 
miseellaneous types include permanent wave, dental, 
depilatory, bath, mask, manicure and suntan. 

The subject matter of the volume is arranged in 
ten parts (or chapters). Part I deals with metrology 
and alligation; Part TI with the equipment for small 
manufacture and cosmetic materials; Part III with 
fundamental chemical, bacteriological and mycologi- 
oal problems; Part IV with preservatives, anti¬ 
oxidants, corrosion, etc.; Part V with cosmetic col¬ 
ors; Part VI with emulsions; Part VII with the 
detailed description of the different types of creams, 
lotions, powders, etc.; Part VIII with the physiology 
of the skin, scalp and hair; Part IX with the Federal 
Fobd, Drug and Cosmetic Act of 1938, as mentioned 
abave; and Part X oontoins the Appendix (supple¬ 


mentary illustrations, tables and other data), Bibliog¬ 
raphy and Index. 

The usefulness of the book is greatly enhanced by 
numerous cosmetic formulas, patent digests, illustra¬ 
tions, tables, extensive bibliographies and frequent 
literature references throughout the text. It is a 
cyclopedia of information about a business as old as 
man himself, and which at least the female part of 
our population will undoubtedly still insist constitutes 
an *'essentm] industry.” Paper, press work and bind¬ 
ing are excellent. 

A Brief Course m Organic Chemistrp. A Combined 
Text-book and Laboratory Manual. By Reynold 
C. Fuson, Ralph Connor, CirAS. C. Price and 
II. R. Snyder, x f 248 pp. 6 x 91 in. New York: 
John Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd. 1941. $2.50. 

Inasmuch as three of the authors are members of 
the chemistry staff of the University of Illinois, and 
the fourth (Connor), although now at the University 
of Pennsylvania, was trained at the same institution, 
this book presumably reflects the considered judgmejit 
of representatives of one of the best-known and most 
distinguished departments of organic chemistry in 
our country. As such, it merits and will receive from 
other organic chemists a cordial welcome and a careful 
consideration. 

One of the major problems in the prcp>aration of a 
‘‘brief” course in organic chemistry is the immense 
amount of material from which the selection must be 
made, and the improbability that all organic chemists 
will agree on all the details, either as to the topics 
chosen or the order of their arrangement. Fi>r ex¬ 
ample, in the matter of the sequence of the chapters, 
the reviewer feels that, based upon structural consid¬ 
erations, the phenols should follow the alcohols, and 
the carbohydrates and quinones the aldehydes and 
ketones, before taking up the acids, amines, amino 
acids and proteins. The joint authorship of the book 
under review indicates that four leaders in the field 
have together worked out the problem, to their own 
satisfaction at least, and this in itself should carry 
weight with those considering its adoption for use in 
introductory lecture and laboratory courses. 

As the authors state, “this text has been developed 
in conducting courses for students of agriculture, 
home economics, veterinary medicine, pre-dentistry 
and pre-medicine.” The plan of presentation is to 
introduce as early as po.ssible fundamental concepts 
and the more important types of compounds, in order 
that the beginner may acquire a working knowledge 
of the language of organic chemistry, an early mas¬ 
tery of the elements of the subject and a rapidly in¬ 
creasing grasp of the scope and character of the field. 
As stated in the title, the volume is both a lecture 
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text-book aDid a laboratory manual. The first 1S3 
pages, covering the lecture portion, is followed by 52 
pages of Laboratory Directions and Experiments, 
The chapters discussing the theoretical side are 
devoted, in this order, to (I) Methane and its Deriva¬ 
tives, (II) Saturated Hydrocarbons, (III) Unsatu- 
rated Hydrowirbons, (IV) Aromatic Hydrocarbons, 
(V) Alcohols, (VI) Ethers, (VII) Aldehydes, (VIII) 
Ketones, (IX) Acids and Derivatives, (X) Optical 
Isomerism, (XI) Carbohydrates, (XII) Amines, 
(XIII) Amino Acids and Proteins, (XIV) Phenols, 
(XV) Quinones and (XVI) Heterocyclic Compounds. 
These chapters are followed by two dealing with 
some of the outstanding industrial developments of 
organic chemistry: (XVII) Industrial Developments 
in Aliphatic Chemisti^ and {XVIII) Coal Tar Prod¬ 
ucts. A chapter (XIX) is then assigned to Structure 
and Valence, and one (XX) to Natural Products. 

In the experimental portion, after general labora¬ 
tory directions, discussions of melting points, boiling 
points and crystallization, 23 experiments arc de¬ 
scribed in detail, for the pn^paration of individual 
or groups of organic compounds, or a study of their 
reactions, each of these experiments concluding with 
n, list of suggestive and helpful questions. The par¬ 
ticular experiments given were selected with special 
reference to the interests of the groups of students 
for whom the book is primarily intended. 

The scientific repast it offers to beginners is a.ssur- 
fidly most attractive and, in those who partake, sliould 
arouse a keen appetite for more*.4MUirse8 from the 
same cuisine. 

Paper, presswork and binding are excellent. 

Organic Analytical Reagents, By John H. Yoe and 
Landon a. Sabver. ix + 3,39 pp. New York: John 
Wiley and Sons, Inc,; London: Chapman and Hall, 
Ltd. 1941. $4.00. 

The authors explain that their purpose in writing 
this book was to furnish an up-to-date bibliography 
on organic analytical reagents and, based upon the 


literature thus assembled, to discuss the fbeoretioal 
aspects of the subject and to suggest further reseairch 
in this important held. 

One of the meat promising sourees of new and 
valuable analytical reagents certainly exists in the 
va.st number and illimitable variety of organic com¬ 
pounds. In that domain are to be found specific and 
highly sensitive reagents for gravimetric, colorimetric 
and nephelometric determinations; primary stand¬ 
ards and indicators for volumctrio analysis; pH in¬ 
dicators, buffers, protective colloids, flocculating 
agents, oxidizing and reducing agents, etc. 

The volume consists of two parts. Part I is de¬ 
scriptive and theoretical. Part II consists of Glos¬ 
sary, Bibliography and Index. In Part I, the organic 
analytical reagents are classified into solvents and 
wash liquids, substances used in neutralizations, 
oxidizing agents, reducing agents, indicjitors, primary 
standards, acidic and basic salint^enic compounds, 
photometric aids and substonces for the control of 
adsorption, diazotization and coupling agents, alka¬ 
loids and natural products. 

First is given a list of all the compounds in each 
of these categories, arranged according to chemical 
character. This is followed by separate chapters for 
each (or several) of these elasses, in which the appur¬ 
tenant reagents are described seriatim and in detail, 
both as to their properties and their applications. 

In Part II there is found a very helpful tabulation 
of oil these various reagents, arranged alphabetically 
under each chemical element to which they apply, 
whicJi elements likewise are printed in alphabetical 
order. This is followed by a Glossary of some 750 
organic reagents, and a Bibliography of 2,419 titles. 
No laboratory procedures are included in the volume. 

The book can be cordially recommended as a com¬ 
pact and useful reference work on organic analytical 
reagents. Paper, presswork and binding are excel¬ 
lent. 

Maeston T. Boqkrt 

Columbia Uniybesitt 


REPORTS 


FELLOWSHIPS IN SCIENCE AWARDED BY 
THE GUGGENHEIM FOUNDATION 

Eighty-two John Simon Guggenheim Memorial 
Fellowships carrying awards amounting to $196,600 
to American and Canadian scholars and creative work¬ 
ers have been announced. In making these appolnt- 
nients the trustees of the foundation adopted a reso¬ 
lution that all these fellows of the foundation should 
be informed that their use of their fellowships is sub¬ 
ject to the requirements of any National Service for 
which they may be required; and the foundation’s 
position is, further, that if any fellow is required for 


any National Service in a manner and of a kind such 
that his fellowship stipend would contribute to the 
war effort he may use the fellowship funds granted 
him while doing the work which the Government wants 
him to do. 

This is the seventeenth annual series of fellowship 
awards by the foundation which was established and 
endowed by the late U, S, Senator Simon Onggenbeitn 
and by Mrs. Guggenheim as a memorial to their sob 
John. More than 1,509 applicatibns were reedved 
this year. 

The fdlowships are granted to leseai^ 
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Bfiholars, artists and others who by their previous work 
have shown themselves to be persons of unusual abil¬ 
ity. Men and women, married and unmarried, of all 
races and creeds who are citizens or permanent resi¬ 
dents of the United States, citizens of Canada and of 
certain Latin American oountries, are eligible on equal 
terms. The fellows are normally of ages between 
twenty-dve and forty years. The stipends are usually 
$2,500 for a year. 

Since its estabiishtrient seventeen years ago the 
foundation has granted 1,210 fellowships with stipends 
amounting to $2,488,000. 

The trustees of the foundation are Mrs. Simon 
Guggenheim, Francis H. Brownell, Carroll A. Wilson, 
Charles D. HOles, Roger W. Straus, Charles Earl, 
John C. Emison and Medley G. B- Whelpley. 

The Committee of Selection consisted of Dr. Frank 
Aydelotte, director of the Institute for Advanced 
Study, Chairman, Dr. Florence R. Sabin, of the 
Rockefeller Institute for Medical Research; Professor 
Edwin Bid well Wilson, of the Harvard University 
School of Public Health; Professor Linus Pauling, 
of the California Institute of Technology, and Pro¬ 
fessor Wallace Notestcin, of Yale University. 

The fellows chosen this year come from twonty-two 
states and Hawaii, and from two Canadian provinces; 
and they are members of the staffs of thirty-six educa¬ 
tional institutions. 

Fellowships awarded in the sciences are: 

Foh Work in Biology 

Dr* Thomas Rogers Forbes, instructor in anatomy, the 
Johns Hopkins University Medical School: Studies of the 
physiology of reproduction. 

Dr* Robert Gaunt, assistant professor of biology, New 
York University: Studios of tbo functional control of the 
adrenal cortex. 

Dr* Salvador S* Luria, research assistant in surgical 
bacteriology, Columbia University: Studies of certain bio¬ 
logical and physioo ‘Chemical properties of bactoriopliago. 

Dr* Jane Marion Oppenheimer, instructor in biology, 
Bryn Mawr College: Studies of the dovolopraent of struc¬ 
ture and function in the central nervous system of fishes. 

Dr* Simon Dworlcin, lecturer in physiology, McGill Uni¬ 
versity, Montreal: The preparation of a monograph com¬ 
paring the higher nervous activity of dog, cat and rat, 
as revealed by the experimental method of conditioned 
reflexes. 

Dr. Charles Leonard Snsicins, professor of genetics, Mc¬ 
Gill University: The preparation of a book on the cytology 
and geneties of plants, animals and fluin. 

Dr. Flopd Alonso MeClurst professor and curator of 
OooiKHnic botany, Xingnau University, Canton, on leave in 
the United States; The preparation of a book on the 
CidiHise bamboos. 

David jB. Goddard, associate professor of botany, 
J^i^yianiity of Bochoster ; A study of the respiratory 


Dr. John Thomw Curtis, assistant professor of botany, 
University of WiMionsin: Studies of the ecological status 
of the **Lake Forest^* of Michigan, Wisconsin, Minnesota 
and Ontario. 

I>r* Hugh Carson Cutler, research associate, Botanical 
Museum, Harvard University: An attempt to dotermino 
the location of the area in which corn originated. 

Dr. Richard Evans Schultes, research associate, Botan¬ 
ical Museum, Harvard University: Studies of the eco¬ 
nomic aspects of the flora of southern Colombia and the 
adjacent part of Ecuador; and an othnobotanical study of 
the useful plants, cultivated and wild, among Indian tribes 
of the seme area. 

Dr. Rolf Singer, research assuemte in mycology, Har¬ 
vard University: Studios of the mycological flora of sub¬ 
tropical America. 

Dietrich Bodenstein, research associate in biology, Stan¬ 
ford University: Investigations of the problem of meta¬ 
morphosis in insects, with special emphasis on the rdlc 
of hormones in development. 

Dr. E* Raymond Hall, associate professor of vertebrate 
zoology and curator of mammals, University of California, 
Btniteley: Preparation of n monograph on the American 
weasels. 

Dr. Hans Jenny, professor of soil chemistry and mor- 
jdiology, University of California: A study of the rela¬ 
tion between nitrogen and organic matter content of soils 
and annual precipitation in the tropics. 

For Work in GEOiiOOY 

Dr, Maas Harrison Demorest, instructor in geology, Wes¬ 
leyan University: Studies of the physics of ice, in par¬ 
ticular, studies of the structure and flow of glacial ice. 

Dr. George Prior IVoollard, geophysicist, Princeton, 
N, J.: Seismic, gravitational and magnetic investigations 
of the geologic structure underlying the North American 
Atlantic coastal plain. 

Dr, Wilson Marcy Powell, assistant professor of physics, 
Kenyon College, will continue his studies of cosmic rays, 
on the top of Mount Evans, Colorado. 

Foe Work in Anthropology 

Dr, Gordon Townsend Bowles, assistant professor of 
anthropology, University of Hawaii: Studies of functional 
adaptations in the Imman skeleton, based on Hawaiian 
skclotal materials. 

Hr. If orris Edward Opler, assistant professor of anthro¬ 
pology, Claremont Colleges: The preparation of a book on 
the cultures of four related Apache Indian tribes of tho 
Southwest. 

For Work in Psychology 

Dr* Robert Brodie MacLeod, associate professor of psy¬ 
chology, Swarthmoro College: Studies of the psychology 
of color vision. 

Dr. Burrhus Frederic Skinner, associate professor of 
psychology, University of Minnesota; The completion of 
a book on the psychology of language. 

Dr* Rudolf Arnheim, psychologist, New York City; 
Studies of the appUeation of the principles and methods 
of gestalt psychology to art analysis. 
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For Work in Mathematics concepts and logical foundations of mathematics, and by 

Dr, Alfred Tarakif the Polish refugee mathematician. 
Dr. John Charles Chenowcth McKinseyf instructor in Both will work at the Institute for Advanced Study, 
mathematics, New York University: Studies of the basic Princeton, N. J. 


SPECIAL ARTICLES 


A NEW PROCEDURE FOR STAINING 
VAGINAL SMEARS! 

In tile course of a study of vaginal smears con¬ 
ducted in cooperation with Dr. Herbert F. Truut, of 
the Department of Gynecology of Cornell Medical 
College and of New York Hospital, for the purpose 
of diagnosing malignant tumors and other pathologi¬ 
cal conditions of the female genital tract,® it was 
realized that certain modifications and improvements 
in our procedure of staining vaginal smears were 
necessary. Methods which proved to be successful in 
other applications^'^*® were not found to be entirely 


logicfil conditions. These cells also have great impor¬ 
tance in the evaluation of the normal menstrual cycle, 
of sterility and of estrogenic and other endocrine 
therapy. 

After long experimentation it was found that a 
much greater trunspareney and an equally good color 
differentiation of the cells can be obtained by the use 
of solutions of stains in 95 per cent, alcohol instead 
of aqueous solutions. Various alcoholic stains were 
thus developed, but here only two will be described 
which are now being used more generally in our labo¬ 
ratory (see Table I). 


TABLE I 





Stain 

E A 36 

Stain 

p:a25 

Light green SF 
yellowish 

National Aniline and Chemi¬ 
cal Co. 

0.5 per cent, solution in 

95 per cent, alcohol 

45 cc 

44 cc 

Bismarck Brown 

National Aniline and Chemi¬ 
cal Co, 

0.5 per cent, solution in 

95 per cent, alcohol 

10 cc 

12 cc 

Eosin yellowish 

Acid phospho- 
tuugstic 

National Aniline and Chemi¬ 
cal Co. 

Merck 

0.6 per cent, solution in 

95 per cent, alcohol 

46 cc 

0.200 gm 

44 cc 

0.170 gm 

Lithium carbonate. 

saturated aqueous solution 


1 drop 

1 drop 


satisfactory in this particular work because of a com¬ 
mon disadvantage. The staining of the cells was too 
deep to permit a sharp definition of their outlines in 
smears that were relatively thick or contained much 
blood. In most cases of carcinomas and in many 
other pathological conditions there is a profuse 
vaginal discharge frequently mixed with blood which 
forms a heavy film on the slides. In such rich and 
bloody smears there is considerable crowding and 
overlapping of cells which, when deeply stained, can 
not be well differentiated. This applies more par¬ 
ticularly to the small endometrial cells which are often 
found in menstrual and other uterine bleedings and 
have a pathognomonic value in the diagnosis of 
adenocarcinomas of the fundus® and of other gyneco- 

1 From the Department of Anatomy, Cornell University 
Medical College, New York, N, Y. Aided by a grant by 
the Commonwealth Fund, 

2 0. N. Papanicolaou and H. F. Traut, Jour. Ohst. a/nd 
Oyn-f 42: 193, 1941. 

J* G. N. Papanicolaou, Amer. Jour. Anat., 52: 519, 1933. 

4E. Shorr, Science, 91; 321, 1940: 91: 679, 

1940; ibid., 94: 546, 1941. 

ttQ. N. Papanicolaou, Jour. Lab. and Clin. Med.. 26: 
1200, 1941. 


The 0.5 per cent, alcoholic solutions are first pre¬ 
pared. As the solubility of the stains in 95 per cent, 
alcohol is low, the solutions are heated at the time of 
preparation. The solutions are kept in stock without 
being filtered. Stains EA 36 or EA 25 should, how¬ 
ever, be filtered in order to eliminate undissolved par- 
tides of stain. 

The staining procedure is as follows: 

1. Fix smears immediately (before drying) in equal 
parts of 95 per cent, alcohol and ether for 6 to 15 min¬ 
utes.® Rinse in 70 per cent, and 50 per cent, alcohols 
and in distilled water. 

2, Stain in hematoxylin for 5 to 10 minutes.’^ Rinse 

«Although smears may be kept in the fixative indefi¬ 
nitely, a prolonged fixation of a week or more affects the 
staining reaction of the ceils. 

7 Staining for only 2 minutes is often sufficient, but, as 
a rule, better results are obtained with longer staiiidng 
of 5 to 0 minutes for normal smears and of 6 to 10 for 
smears used for dia^ostic purposes, more particularly for 
cancer dia^osis, For sections, even longer staining is 
advised. This timing applies more specifically to Harris 
Homatoxylin, prepared with domestic hematoxylin and 
ammonium alum, which is now used in our laboratory. 
In order to obtain more uniform staining, used hema** 
toxylin should not be discarded, but filtered from time to 
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in distilled water. Rinse 3 to 4 times in 0.5 per cent, 
aqueous solution of hydrochloric acid. Rinse thor¬ 
oughly in water. Leave for 1 minute in a weak solu¬ 
tion of lithium carbonate (3 drops of a saturated 
aqueous solution per 100 co of water). Rinse thor¬ 
oughly in water. 

3. Rinse in distilled water, then in 60 per cent., 70 
per cent., 80 per cent, and 05 per cent, alcohols. 

4. Stain for 1 minute in the following solution 
(OG 6);« 

5. Rinse 5 to 10 times in each of two jars con¬ 
taining 95 per cent, alcohol, to remove excess stain. 

6. Stain in EA 30 or EA 25 for 2 minutes, 

7. Rinse 5 to 10 times in each of three jars con¬ 
taining 95 per cent, alcohol. (Do not use the same 
alcohol whifih was used after Orange 0.) Rinse in 
absolute alcohol and xylol. Mount in Clarite, Canada 
Balsam or Gum Damar. 

The advantages offered by this staining method are 
the following: (1) The epithelial cells and the eryth¬ 
rocytes are more transparent. Overlapping cells can 
be more easily differentiated. (2) The color of 
the acidophilic cells varies from red to orange. This 
helps in the identilication of certain smear types. 
Basopliilic cells stain green or blue-green. (3) Cells 
or fragments of tissue penetrated by blood take a 
characteristic orange or orange-green color which per¬ 
mits an easier recognition of small amounts of blood, 
even when erythrocytes arc not distinctly seen. (4) 
Smears wd)ich were subjected to partial or even com¬ 
plete drying can be stained fairly satisfactorily. The 
differential coloring is not entiredy lost. 

Stains ?jA 36 or EA 25 can be used for short 
staining by those who want to make an immediate 
examination of a slide. No fixative needs to be used. 
The slides are dipped directly in the staining solution 
or covered by stain contained in a dropping bottle. 
The smears are thus fixed and stained simultaneously 
within a few minutes, although they may be kept in 
the stain for a longer time without being overstained. 
The excess stain is washed off in 06 per cent, alcohol 
and then the slides are carried through absolute alco¬ 
hol and xylol and mounted in Clarite. The nuclei are 

time. The lose from filtering and evaporation is gradually 
replaced by the addition of fresh stain. 

^ The addition of phosphotimgstic acid to the Orange 6 
solution intensifies the orange color. For normal slides a 
alight acidification of 0.010 gm per 100 cc (OG 8) or 
0.015 gm per 100 ce (OG 6) is suggested. For cancer 
dia^osia a higher acidification of 0.025 gm per 100 co 
(OG 5) is often preferable, as it gives a sharper contrast 
of the abnormal cell typos. 

Orange O National 0.5 cent. 

Aniline and solution in 

Chemical Co. 95 per cent 

alcohol 100 co 

Aeid phospho- 

Merck 0.015 gm 


stained faintly, but the cells show good differential 
staining and retain their transparency. Smears 
stained by this simple method can be restained by a 
repetition of the procedure described in this paper, 
including hematoxylin. This will improve the nuclear 
staining as well as the cellular differentiation and will 
permit the use of the same smears for u more detailed 
cytological study. 

Geougb: N. Papanicolaou 

Department or Anatomy, 

OoENELL XjNlVEltSITY MEDICAL COLLEGE 

FERRITIN AND APOFERRITIN 

Laufberger’ discovered in 1937 an iron-containing 
protein extracted from horse spleen, containing about 
20 per cent, iron. The compound was studied in more 
detail by Kuhn, Sorensen and Berkofen.^ Our own 
investigation was started primarily with respect to the 
magnetic properties of this compound. In this pre¬ 
liminary note, however, we restrict ourselves to the 
stat^unent of the result that the iron atom, which is in 
the ferric state, has a dipole moment of 3.8 Bohr mag¬ 
netons per g-atoni of Fe and thus is probably another 
representative of those rare ferric compounds with 
three unpaired electrons of which Pauling and 
CoryelP discovered one in the form of ferrihemo- 
globin hydroxide (alkaline) mcthcmoglobin and we* 
another in the form of catalase. This note is more 
concenied with another very remarkable property of 
ferritin found on the occasion of these studies. 

The crystals of ferritin obtained by adding CdSO* 
to its Bolution are, although rather insoluble in pure 
water, yet easily soluble in 0.5 to 1.0 per cent, am¬ 
monium sulfate solution from which they can be re- 
cry stall ixed by addition of CdSO^. The iron in the 
ferric state is rather stable but can be gradually 
reduced to the ferrous state by sodium hydrosulfite 
(NajSjj 04 , sodium dithionite). When a solution of 
ferritin is mixed with Na 2 S 204 , a sufficient amount 
of a, a'-dipyridyl and some acetate buffer of pH 4.6 
is added to avoid alkaline reaction, the iron is gradu¬ 
ally removed from the protein in the form of the 
soluble red ferrous dipyridyl complex which can be 
separated from the protein by dialysis. According to 
the period of time used for this process one can obtain 
protein solutions which after addition of CdS 04 
within a minute or so yield crystals of the same shape 
as originally, but more or less decolorized, and finally 
even quite colorless solutions and crystals. This iron- 
free protein will be referred to as apoferritin. The 
possibility of obtaining crystals of variable iron con- 

1 Laufbergor, Bull Soo. Chim, Biol, 19: 1575, 1937. 

> Kuhn, Sorensen and Borkofen, Bcr., 73: 823, 1940. 

3 Pauling and Coryell, Proc. Nat. Acad. 8ci., 22: 159. 
210, 1936, 

^Micbaelis and Granick, Jour. Gen. PkyMol, 25: 325, 
1941. 
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tent will explahi why the iron analyses of varioos 
preparations may diifer somewhat from each other. 
Taking 23 per cent. Fe as the maximum value, one 
may say that 23 per cent, dry weight of the crystals 
is iron. On removing one may either imagine 

their replacement by protons, or their removal in the 
form of a hydroxide such as FeO(OH). Accord¬ 
ingly, either 23 per cent, or 36 per cent, of the mass 
of the crystal can be removed without essentially 
altering the very characteristic crystal shape. One 
may imagine how large is the volume occupied by 
non-protein interstices within the crystal lattice made 
up by the protein part. These interstices may be 
lilled either by water or by ferric hydroxide without 
any (tbvious influence on the crystal lattice. One may 
imagine what amount of ^^mpuidties'' or non-protein 
constituents can adapt themselves into the interstices 
of H protein crystal, and how critical one should be 
with respect to the homogeneity and ‘‘purity” of a 
crystallized protein. This critical aspect, of course, 
is not all novel. So, pepsin may be more or less 
acetyluted'^ without influence on the shape of the 
crystals. Yet the present case shows this phenomenon 
to an extent unappreciated heretofore. 

On the other hand, it would be quite absurd to con¬ 
sider the iron of ferritin simply as a contamination 
of the protein. Bather may one say that the 
structure of apoferritin is adapted to the task of 
fixing iron atoms in the ratio of about one half to 
one Fe to each peptide link, without losing the specific 
structure. It is easy to understand that the space 
between the four N atoms of a porphyrin allows one 
Fe atom to be encloswl without loss of the porphyrin 
structure, but it is hard to imagine a structure of a 
protein allowing the building in of iron to that enor¬ 
mous extent as found in ferritin. One can not 
exclude the possibility that a cluster of many molecules 
of ferric hydroxide such ns are known to represent a 
micelle of a colloidal ferric hydroxide solution, form 
a center surrounded by apoferritin molecules, remind¬ 
ing one of the very open structures of the zeolites. 
Such an assumption would dispense with the necessity 
of linking almost each peptide group with an Fe atom. 
Study of the crystal structure may bo able to decide 
this point. 

The iron content of ferritin is rather constant, 
i.a., within 2-3 j>er cent. Ferritin from a nor¬ 
mal horse was compared with that from a horse 
which had been subjected to many bleedings. Al¬ 
though the yields of ferritin obtainable from the two 
horses diifered by 10:1, the Fe content of the ferritin 
was the same. At present we have no evidence for 
the existence of apoferritin as such in the spleen. 
That ferritin is not an artefact due to the method of 

cNorthrup, "Crystalline Enzymes," Columbia Univer¬ 
sity Brass, 1939. 
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preparation can be seen from the fact that the juiee 
of spleen mixed with CdS 04 without any other treat¬ 
ment yields crystals of ferritin. 

S. Grakiok 
L. MiCHAKms 

LABOiuToaiEB or Tbs BooKErEiiXiBa 
iNBTiTurx Foa MmcAii Bbsearch, 

New York 

THE PRODUCTION OF ANTIBODIES 
IN VITRO 

Bv following the general procedure proposed in 
connection with a theory of serological phenomena,^ 
we have succeeded in making antibodies in the labora¬ 
tory. 

The procedure consists in subjecting normal glo¬ 
bulin or other protein to the action of denaturing 
reagents or conditions in the presence of an antigen. 
The protein molecule unfolds, and then refolds in 
such a way as to assume a configuration complemen¬ 
tary to that of the antigen, thus acquiring the proper¬ 
ties of a specific homologous antibody. 

Bovine v-globulin was the protein used in most of 
our experiments. Some success was obtained also 
with other serum globulin fractions and with scrum 
albumin. As antigens there have been used the tri- 
phenylmethane dye methyl blue (a mixture of the 
p-trisuifonated and disulfonated tripbenylpararos- 
anilinos), the azo dye l,3-dihydroxy-2,4,6-tri(p-azo- 
phenyl-arsonic acid) benzene, and pneumococcus poly¬ 
saccharide type III. Successful experiments were 
made by addition of alkali (to pH 11) and slow 
return to neutrality, by addition and slow removal 
of urea, and by heating to about 65® and slowly cool¬ 
ing; some success was also obtained by surface de-^ 
Maturation. The most satisfactory of the treatments 
tried was that of holding a solution of protein and 
antigen for several days at about 57®; this tempera¬ 
ture seems to be high ejiough to cause the protein 
chains to unfold and to refold under the influence of 
the antigen into specific complementary configura¬ 
tions. 

In one experiment a sointion containing 0.01 per 
cent, of the azo dye mentioned above and 1 per eatit. 
of bovine y-globulin was held at 57® for about 14 
days, then removed from the bath, and dialyzed 
through Cellophane against 1 per oent. salt solution. 
Some precipitate formed during the heating and more 
during the dialysis. The mixture was then dialyzed 
against a 1 per cent, solution of the haptene arsanilic 
acid, which was changed several times. Most of 
precipitate dissolved during this dialysis; that Whieti 
remained was discarded. The solution, wfaioh was 
free of dye, was then dialyzed against 1 pet eeUt, salt 
solution to remove the haptene. 

I K I^oliiig, Am. m 
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The reeulting protein eolation was found to have 
many properties of an antiserum specific to the 
phenylarsonic acid group. It gave precipitates with 
mnltihapteuic dyes and azoproteins containing this 
group, and not with other dyes or nzoproteins, and 
the specific pre<dpitates were dissolved by excess of 
dyes or baptenes containing this group but not by 
other dyes or haptenes, such as those containing the 
phenylsulfonic acid group. 

A solution of 1 per cent, pneumococcus polysac¬ 
charide type III and 1 per cent, bovine v-globolin 
was similarly held at 57° for 14 days. Some precipi¬ 
tate formed, which was removed. The resultant solu¬ 
tion was found to precipitate type III polysaccharide 
but not types I or VIII (cross-reaction with type VIII 
was thus n(»t shown) and to agglutinate pneumococci 
type III but not types I or 11. Purified antibody 


solutions were made by adding 15 per cent, salt and 
bringing to pH 4 or adding 15 per cent, salt, calcium 
chloride, and calcium hydroxide to pH 8, thus pre¬ 
cipitating polysaccharide and some protein. Each of 
tlie two solutions, after dialysis against 1 per cent, 
salt solution, was found to precipitate type III poly- 
saeeharide but not types I or VIII and to agglutinate 
type III pneumococci but not types I or II. Mouse 
protection tests and swelling tests have not yet been 
^•ar^ied out. 

We acknowledge with thanks the support of a 
grant from the Rockefeller Foundation, the assistance 
of Dr. David Pressman, and the courtesy of Dr. W. 
Goebel in providing material. 

Our experiments are being continued, 

LmUS l^AUUKG 

Dan H, CampbeiJj 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


THE USE OF THE COMPLEMENT FIXATION 
TEST IN ROCKY MOUNTAIN 
SPOTTED FEVER 

Thk clinical differentiation between typhus fever 
and Rocky Mountain spotted fever may be difficult, 
especially when both diseases occur in the same region. 
The laboratory diagnosis may be made by the isolation 
of the virus from the patient, but this can only be 
satisfactorily performed if guinea pigs are inoculated 
immediately upon withdrawal of the blood. The 
agglutination test, using either typhus or Rocky Moun¬ 
tain spotted fever Rickettsiae is not satisfactory, while 
the Weil-Felix agglutination with Proteus OX 19 
may indicate the presence of a Rickettsial disease, 
but a differentiation between typhus and Rooky Moun¬ 
tain spotted fever can not be made. It is for these 
reasons that a specific complement fixation reaction 
may be of value in distinguishing these two diseases. 

Castaneda^ prepared an antigen from the peritoneal 
washings of x-rayed rats inoculated with endemic 
Rickettsiae and reported positive complement fixation 
in typhus fever. Bengtson^ described a specific com¬ 
plement fixation reaction for fever and endemic 
typhus, using an antigen prepared with Rickettsiae 
grown in the yolk sac of developing chick embryos 
(Cox method).® No satisfactory antigen for Rocky 
Mountain spotted fever had previously been prepared 
and it is the purpose of this communication to describe 
a specific complement fixation test which may be used 
in this disease. 

The sera used in the tests were obtained from re- 

I M. Uastaneda, Jour, Immunoloffyi 31: 385-'291, 1936. 

s 1 B^fl^tsoii, Proo* 8oe* Map, Biol, and Afad., 46: 665- 
fiaa, 1941; Pub.Mooi$h BapoHa, 66 : 649-653, 1941; Pub, 
1729-1797, 1941. 

, 4if. E. Oox, Pwb. Setath Baporfa, 53: 2241-^2247, 1988. 


covered human cases of Rocky Mountain spotted 
fever, “Q*’ fever and Briirs disease and from guinea 
pigs recovered from infections with Rocky Mountain 
spotted fever, endemic typhus, European typhus and 
fever. As CA>ntrola, human sera were obtained 
from several different febrile diseases, strongly Was- 
sermann positive sera, as w'cl! as normal sera. Uke- 
w’ise, normal guinea pig sera were used. 

Two antigens, which were equally salisiactory, were 
prepared from tissue cultures growm by the semi- 
solid agar method in Kolle flasks.'* The cultures 
w'cre initiated with infected guinea pig spleen and 
grown in contact with ten-day cliick embryo cells. 
Transplants were made every seven days by scraping 
off the infected cells from the surface of the medium 
and grinding in a tube with aluiulum. This material 
was again brought in contact with normal chick em¬ 
bryo cells. AfU*r several transplants, the cultures 
became exceedingly rich, so that a considerable num¬ 
ber of Rickettsiae were seen in every field. The anti¬ 
gens employed were made from the 25th to the 35th 
transplant. Five cubic centimeterH of a 1:10,000 
mexthiolate solution in saline was used to wash off 
the cells from each Kolle flask. When a certain 
amount of material was obtained, the Rickettsiae were 
extracted in the following manner. One batch was 
ground up in the Waring Blender and then frozen 
and thawed five times. The other was shaken in a 
large Pyrex flask with glass beads. The Rickettsial sus¬ 
pensions were then centrifuged in an angle cA?ntrifuge 
at 1,500 r.p.m. for 30 minutes. The supernatant fluid 
was removed and centrifuged at 4,500 r.p.m. for one 
hour. The sediment was tken reauspended in 0.85 

«Zinsser, Fitzpatrick and Wei, Jour, Sxp, Med,, 69: 
179,1989. 

& ZitiSBer, Plots, Enders, Science, 91: 51-62, 1940. 
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per cent, saline to one fifth of the original volume. 
The final pi-eparation contained a heavy suspension 
of Rickettsiae. * 

The antigen was titratetl with a known guinea pig 
scrum as well as with two known human sera. A 4 
plus fixation was obtained with dilutions of the an¬ 
tigen up to 1:6. The antigen was found to be anti- 
complementary in a dilution of 1:2. An antigen 
dilution of 1: 4 was used in all tests. 

The usual hemolytic system, consisting of sheep 
cells, guinea pig complement and rabbit anti-sheep 
cell amboceptor was employed. The amboceptor was 
diluted to contain 3 M.H.D. in 0.25 cc. Equal amounts 
of amboceptor dilution and a 3 per cent, suspension 
of sheep cells were mixed together. The fresh com¬ 
plement was titrated on the day of the test. 

Sera were inactivated at 50° C. for 30 minutes. 
Serum dilutions were made ranging from 1:3 to 
1:192 using 0.25 cc amounts of each dilution in the 
test. Complement was diluted to contain 2 full units 
in 0.5 cc. A suitable antigen dilution was added in 
0.25 cc amounts. Fixation was carried out for 20 
hours in the ice box (4° C.) following which 0.5 cc 
of sensitized sheep cells were added to each tube and 
incubated for .30 minutes at 37° C. One and two 
units of complement in the presence of 0.25 cc of 
antigen dilution were also set up to indicate the 
validity (jf tlie results by showing the actual amount 
of free complement at the time the hemolytic system 
was added. The results of the tests arc shown in 
Table 1. 

TABLE 1 


Human 

Date of 

Dl»- 

PO 

CD 

(N 

-r 

CO 

CP 

192 j 

Serum 

sera 

illness 

case 






control 




tH 

iM 


r-l 

r-t 


tH 


BO 

lO-ll 

R.S.F. 

4 

4 

4 

4 

4 

2 

1 

0 

WE 

1038 


4 

4 

4 

3 

2 

0 

0 

0 

PA 

1040 

U.S.F. 

4 

4 

3 

2 

1 

0 

0 

0 

SH 

1941 

H.S.F. 

4 

4 

4 

4 

4 

3 

2 

0 

SM 

1040 

K,8,K. 

4 

4 

4 

4 

3 

2 

1 

0 

RA 

1941 

U.S.F. 

4 

4 

4 

4 

4 

2 

1 

0 

HO 

1941 

U.S.F. 

4 

4 

4 

4 

4 

4 

2 

0 

110 

1937 

HS.F. 

4 

4 

3 

o 


™ 

_ 

0 

T.O 

1941 

H.S.F. 

4 

4 

4 

4 

3 

2 


0 

2 cases 


HHirs 

0 

0 

0 

0 

— 


_ 

0 

11 sera 

Various febrile 










cases 


0 

0 

0 

0 

— 

_ 

_ 

0 

8 sera 

WaHnermann 









2 Rora 

rmsltive 
“Q** fever 

0 

0 

0 

0 

_ 



0 

0 

0 

0 

0 


_ 


0 

11 sera 

Normal 


0 

0 

0 

0 

- 

- 

- 

0 


We have examined the sera from nine cases of 
Rocky Mountain spotted fever and obtained positive 
complement fixation reactions in all. The oldest case 
(HU) had the disease 4J years prior to the examina¬ 
tion of the serum, while the most recent serum (LO) 
examined was obtained on the 12th day of illness. 
This latter finding is significant, for if in subsequent 
cases it can be shown that antibodies can be demon¬ 
strated so early in the disease the complement fixation 
test may prove to be a real aid in diagnosis. In three 


cases, (PA), (SH) and (SM), several specimens of 
scrum were examined over a period of three and six 
months and no significant change in titre was noted. 

There wore two cases where the possible diagnosis 
of typhus fever was made. The subsequent course of 
the disease, a negative fixation test for typhus fever 
and a positive test for Rocky Mountain spotted fever 
indicated that we were dealing with the latter disease. 

TABLE 2 


Guinea 
pig Hera 


DlBcaae 


« O r-t 


Serum 

control 


No. 761 

(> <lay8 after drop 
Temp. 

0 

0 

0 

0 




“ 743 

12 duyK after drop 
Temp. 

4 

4 

3 

3 

2 

0 

0 

“ 370 

U.S.F, 

4 

4 

4 

4 

3 

1 

0 

480 

U.S.F. 

4 

3 

3 

2 

1 

— 

— 

277 

U.S.F. 

3 

3 

2 

1 

1 

— 

- 

“ 220 

U.S.F. 

4 

4 

4 

4 

3 

1 

0 

“ 486 

U.S.F. 

4 

4 

4 

4 

3 

2 

0 

408 

U.S.F. 

4 

4 

4 

3 

1 

0 

0 

“ 490 

U.S.F. 

3 

2 

o 

1 


— 

— 

7 sera 

6 sera 

3 flora 
16 Hera 

Endemic 
Kpideralc 
“0" fever 
Normal 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

9 





0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Jn guinea pigs (Table 2), fixation was obtained 
with eight sera. It is of interest to note that one 
guinea pig gave a negative reaction six days after 
the return of temperature to normal, while another 
gave a positive test after twelve days. The occur¬ 
rence of fixing antibodies during the course of the 
illness in guinea pigs and monkeys is now being 
studied. No fixation was obtained with sera from 
endemic typhus, epidemic typhus or fever. 

The results obtained in the tests described indicate 
that the complement fixation test may bo employed in 
diagno.sing Rocky Mountain spotted fever. 

Hakry Plotz 
Kenneth AVkrtman 

Army Medical Hoiiool 
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METALS IN NATIONAL DEFENSE’ 

By Dr. ZAY JEFFRIES 

OENERAL ELECTRIC COMPANY 


When near the middle of 1940, the Advisory Com¬ 
mission to the Council of ^rational Defense was estab¬ 
lished, it was only natural that great stress was put 
on the importance of metals and minerals and equally 
natural that Dr. C. K. Iieith should find himself in 
the center of this activity. Dr. Leith has made a pro¬ 
found study of the relationships between minerala and 
yar. He has served the government, directly and 
indirectly, for more than a quarter of a century and, 
for the past twenty years, he has advocated the stock¬ 
piling of such minerals as are not obtainable or of 
which there is a deficiency in the Western Hemisphere. 
He has eloquently pointed out that the nations con¬ 
trolling the great mineral deposita of the world should 

^Bead at the meeting of the National Academy of 
BeienoeSf Madison, Wisconsin, October 14, 1941. 


lead in both industrial and war strength; that no con¬ 
tinent is self-sufficient in all the minerala necessary 
for either a complete industrial development or the 
most efficient prosecution of war; that the mineral 
distribution is such that no continent can obtain aU 
the necessary minerals without sea transportation, 
and hence that the value of sea control can hardly be 
overestimated. 

Dr. Leith early called on the National Academy of 
Sciences for technologic help on manganese and tin. 
By February, 1941, the problems were multiplying to 
such an extent that he asked the academy to arrange 
for a comprehensive organization to provide the Office 
of Production Management, successor to the Advisory 
Commission, with advice on metal a and minerals. 

Dr. Frank B. Jewett, the president of the academy, 
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ertoted such an organization known as the Adviscnry 
Committee on Metals and Minerals of the National 
Academy of Sciences and the National Research 
Council. Mr. Clyde Williams, head of Battelle Memo¬ 
rial Institute, Columbus, Ohio, is chairman—and a 
most able one. The committee has been subdivided 
into four main groups, as follows: 

Ferrous Minerals and Ferro-Alloys Group 
Chairman, Gilbert E. Soil, 11 members 

Non-Metallic Minerals Group 
ChairmaUf K. P. Heuer, 12 members 

Tin Smelting and Beeluinatiou Group 
Chairman, F. W. Willard, 6 members 

Metals Conservation and Substitution Gr()up 
Chairmari, Zay Jeffries, 27 members 

Problems on which advice is sought originate in 
0PM and clear through Dr. Leith to Mr. Williams, 
who makes the specific assignments to the proper 
group. Studies are made and reports are j>repared 
which arc submitted to 0 PM tiirough Dr. Jewett. 
In the preparation of reports, help is sought from 
the most authoritative sources, including individuals, 
universities, companies, government agencies and 
bureaus and independent laboratories. It is a pleas¬ 
ure to report that all these groups have cooperated 
splendidly. They not only have given of their time 
and energy but have literally opened the archives of 
their confidential information. I hope that after this 
terrible international storm has passed there will be 
given adequate recognition of such service. 

Even in a brief statement of this work it should 
be pointed out how effective is the administration of 
the couuiiittee work by Dr. Jewett. His broad exx>cri- 
ence in administering technical matters, togetlier wuth 
his jealous guardianship of the prerogatives, func' 
tions and reputation of the academy, combine to make 
him the ideal leader of this undertaking. 

Some of the committee reports are confidential, 
some are confidential in part, and others arc available 
for release to interested parties. In the short time 
allowed for this presentation, only u few high spots 
can be covered. Being more familiar with the group 
of which I am chairman, I shall confine my remaining 
remarks to the work of the Metals Group. Any 
opinions offered are personal. 

Before the complete organization of the Metals 
Group on March 15, 1941, we had responded to an 
urgent request from Dr. Leith for a report on the 
nickel situation. A shortage was not only impending, 
it was at hand. To date, twenty-three other formal 
reports have been Bubinilted. Still other reports are 
being prepared, and no end of problems seems in 
sight while the emergency lasts. 

To gain some idea of the scope of the studies, it 
may suffice to name the nietak on which formal re¬ 


ports have been or are being made. These include 
nickel, aluminum, magnesium, zinc, chromium, man¬ 
ganese, vanadium, tungsten, molybdenum, copper, tin, 
antimony, cadmium, lead, cobalt, mercury, iridium, 
ruthenium, low-alloy structural steels, die castings 
and steel and cast-iron rolls. Other reports cover 
specific processes relating to one or more of these 
metals. 

The 0PM has specialists on each of the major 
metals, and our committee cooperates closely with 
them. The metal pictures change so rapidly that it 
is necessary to contact these specialists at intervals 
to avoid working on obsolete phases of the metal 
problems. By working on the right problcitis our 
group helps 0PM to a better understanding of the 
metal requirements for both defense and non^defense 
and, it is hoped, toward n wiser administration of the 
metal allocations. 

The steps taken last March to ease the nickel short¬ 
age, by substitutions, put an added burden on other 
metals such us chromium, copper, vanadium, etc. A 
threatened aluminum shortage put n heavier load on 
copper and zinc, among other metals, and a zinc short¬ 
age still further strained the copper supply. A short¬ 
age in one metal tends to eat into the sttwks of other 
metals. 

Because the steel production is ten times that of 
all other metals combined, it has taken much of the 
substitution load and, in the end, it must provide the 
Jion^s share of any subsLmtial increase in nmtal con- 
Bumptiem. Now', steel is scarce. A few months ago it 
seemed as if lead would be plentiful. Unavailability 
of such luetals as copper, zinc and aluminum in suffi¬ 
cient quantities to meet the large ncm-defense demands 
has finally resulted in an acute lend shortage. 

Thus the story of the past six months has been one 
of a succession of metal shortages encompassing all 
the major metals. Of the itnportant defense metals, 
the supply of molybdenum alone seems to be ample. 
If the emergency lasts a year or two longer we may 
look for a shortage of molybdenum. 

To make the situation worse, there is the criticism 
that our stock-piles of essential metals are too low 
This is true, but the critics are displaying hindsight 
wisdom and not foresight wisdom such as is found in 
Dr. T.<eith’s recommendations over the past twenty 
years. Large stock-piles of strategic metals can not 
be built up during a world war. The substantial ac¬ 
cumulations must be made in peace-time, and authori¬ 
zations were not adequate until it was too late. 

’Are things actually os bad as this recitation soundst 
Are the shortages real? Is there a ray of light ahead? 
Surely we do not want to be coinplncent in the midst 
of a program calling for every constructive effort; 
but neither should we become hysterieal and lose our 
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flense of proportion. In pointing out some of the 
brighter facets I shall try to steer the middle course 
between complacency and hysteria, 

Pirst^ the shortages are not caused by a lower sup¬ 
ply, but by a greatly increased demand. The supplies 
of the various metals are the greatest in history. 
Some of the minor metals are available in amounts 
exceeding twice the normal consumption. Even the 
steel production is 25 per cent, abo\^^ that for a rea¬ 
sonably good peacc-tijuc year. For the past twelve 
months the })eople of the United Status have been on 
a buying spnie. Pear of shortage and fear of higher 
prices both induce buying for future use. The extent 
of purchases beyimd immediate needs is unknown, but, 
judging from spot checks, tins must have been an 
important factor in the large demand. 

When it is realized, however, that this IrtMuendous 
non-defense use of metals has been concurrent with 
a major program of building and equipping defense 
plants, tlie wonder is not that shortages appeared but 
that it was possible to provide metals for botli activi¬ 
ties. As the defense plants are brought into produc¬ 
tion they will naturally require a larger percentage 
of the metals, but they will also need a larger i)cr- 
eentage of the labor, transportation, electrical energy 
and many services, thmj tending to lessen dislocation 
resulting from the curtailment of the use of metals in 
non-defense industries. 

Another favorable factor is the quality of the avail¬ 
able alloys. The supply of steel-alloying elements, 
such as nickel, chromium, molybdenum, vanadium and 
even manganese, is so much greater than normal that 
a larger percentage of alloy steel is being made than 
ever before. The enhanced quality of the alloy steels 
not only makes possible more war material from a 
given tonnage, but it will make our munitions, all 
along the line, superior to those of the Axis Powers. 
So, to the greatest metal quantity of all time we can 
add the highest average quality of all time. 

Now, a few words about the stock-piles. Notwith¬ 
standing the late start and the war conditions, stocks 
of some of the most strategic metals have been ac- 
cumtdated. While these stocks are not nearly as large 
as desired, they are large enough to cushion any sud¬ 
den blow, and they have been built under most trying 
circumstances. Then there is additional comfort on 
the stock-pile matter. Because we have been for years 
the greatest industrial nation and have consumed more 
metal than any other country, we have the greatest of 
all stores—tlie metals in use. Except for normal 
scrap recovery, we have never really drawn from this 
vast store of metal because we have never bad the 
need to do so. This reservoir can be tapped to almost 
any extent required by the emergency. For example, 
if aluminum is desperately needed, 100,000,000 
pounds can be drawn off in a few weeks, 


Again, we have watched the succession of shortages, 
but have we learned anything from the experience t 
Yes, we have learned much. We have found that in 
many places non metals, such as plastics, glass, 
fabric, wood, etc., can be substituted, at least tem¬ 
porarily, for metals. We have seen that, although 
there are places in which the use of a particular metal 
is well-nigh indispensable, there are suflficient uses 
of nearly all the metals in which a wide variety of 
substitutions of other metals can bo made so that 
all the available metal can be consumed. It is con¬ 
cluded from this that increases in the supply of any 
hjctal help the whole situntion. The increases can 
he made where expnnsion is easiest, cheapest or 
soonest. This gives assurance that steel expansion 
will solve many of the shortages in non-ferrous metals, 
at least during tlic emergency. This is, indeed, an 
important conclusi<m. 

Another important factor is over-expectation on 
the part of the inexperienced. Tiie American people 
are in the habit of expecting miracles in production. 
Vast numbers of autojnobiles, electrical appliances 
and the like come streaming from the factories with¬ 
out seeming effort or delay. Who thinks about the 
long periods of research, of trial-and-crror, of 
machine development, of process perfection, of train¬ 
ing skilled workers and the nmny other steps which 
necessarily preceded tlie production flow? In the 
Iransfonmition from a peace time to a defense econ- 
oiuy, time-consuming groundwork must also be laid. 
Part of it has been done, but there is still much of 
it left to do. Progress eventually must be rated on 
what comes off the production line, but at the moment 
it must be judged by the soundness of the prepara¬ 
tions. They are sounder than Tuany people think. 

Let us elaborate somewhat on this, Special em- 
])hasis has been given in the press to the so-called 
aluminum shortage. During the five years ending 
with 1939, the average new uiuminum consumption in 
the United States was 256,000,000 pounds annually. 
Current production is at an annual rate of around 
700,000,000 pounds. Obviously, there is no shortage 
from the standpoint of ntirmal demand. But alumi¬ 
num is the key to aircraft production, and aircraft 
production must be still further increased. There¬ 
fore, a further expansion in aluminum output will be 
necessary. Now, one can make some new aluminum, 
by the thimbleful, in the laboratory in a day’s time. 
But we need it in magnitudes of additional hundreds 
of millions of pounds. Mining operations must be 
expanded, new electrical machinery built, great new 
chemical plants must be erected and equipped, new 
transportation facilities must be provided, etc., all of 
which will require time. After all these things are 
done, production miracles will be performed. And 
so it is with much of the defense production. The 
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public should understand these thing^s and, under¬ 
standing, they will have greater confidence in what 
is being done* 

Certain other factors having a bearing on the metal 
problem should be mentioned: 

1. Industry requires more metnl during a period of ex¬ 
panding production than after the expansion is com¬ 
pleted. The plant stocks must be increased both 
ahead of and in the production line. Industry has 
been expanding during the past year or more, and 
part of the apparent metal shortage has been used 
to fill those plant ^*pipe lines.’’ 

2. Plant inventoriofl, in raw material, material in proc¬ 
ess and finished product, are not known. The fear 
complex should stimulate late rather large inven¬ 
tories, and spot checks tend to confirm this view. In 
general, capacities and inventories are apt to be 
underestimated and requirements overestimated. 

3. Much equipment, labor and material, such as in the 
machine-tool industry, are now being extensively 
used to prepare defense plants for production. 
When the defense plants are tooled up, these facili¬ 
ties will be liberated, in part, for direct defense pro¬ 
duction, 

4. Plans are under way all along tho line to expand 
the production of tho primary metals. The mag¬ 
nitudes range from inilUons of tons of pig iron and 
steel, down. 

In nn effort to appraise all these factors, good and 
bad, T venture the following opinions: 
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a. There will be ample metal for the greateet deleuae 
production of all time. 

b. In addition, there will be ample metal to keep up 
all the essential services, including food, heat, light, 
transportation, communication, water and gas. 

c. There will be a considerable anmunt of metal for 
civilian uses ordinarily regarded as non-essential for 
defense. 

d. The kind of metal available for many civilian uses 
will in many cases represent impairment, but the im¬ 
paired products will serve well during the emergency. 

e. Many of the substitutions will probably have a 
long-range effect on many products and processes, 
and, perhaps, even on habits. 

In conclusion, it may be interesting to record im¬ 
pressions gained from many personal contacts during 
the past six months and covering most phases of the 
metal industry, In general, the people having the 
least confidence in our ability to produce are those 
farthest from the production lines. They are the ones 
with little information about what is actually going 
on and little comprehension td* what it takes to really 
produce. On the other hand, the men in the storm- 
center of production—executives, engineers, scientists, 
foremen and skilled workmen—have unbounded faith 
that our defense production will greatly surpass any¬ 
thing the world has ever seen. Assuming that the 
latter group is the better qualified to pass judgment 
we are, even now, in great need of unity of purpose 
and action lest this vast production comes too late. 




THE METHOD OF CO-TWIN CONTROL 

By Dr. ARNOLD GESELL 

YALE UNIVERSITY 


Growth i.s an irreversible process. In investigating 
the growtii process one might like to train a child, and 
then compare him with what he would have been if he 
had not received the training. This cun not be done; 
there is no way to make the desired comparison. But 
we may study a pair of identical twins with just such 
comparisons in mind. We may train one twin (T) ex¬ 
perimentally, and reserve the co-twin (C) as a control. 
C becomes a scientific kind of stand-in-double for T. 

In 1927 the writer, in collaboration with Dr. Helen 
Thompson, undertook a comparative study in which 
two higlily identical twin girls, T and C, were observed 
from early infancy to determine, first, their develop¬ 
mental correspondence and, secondly, their develop¬ 
mental divergence, as affected by training confined to 
one twin. A thoroughgoing similarity in physical and 
behaviorul characteristics was amply established by 
repeated examinationg and measurements.^* ^ 

1 Arnold Gesell, '*The Developmental Psychology of 
Twine.” From A Handbook of Child Paychology. 


The method of co-twin control had its origin in a 
stair-climbing and cube-behavior experiment begun 
when twins T and C were 46 weeks old. Twin T was 
trained daily in climbing a 5-tread staircase. At 52 
weeks she climbed the staircase in 20 Seconds. Twin 
C, at the age of 53 weeks, without any previous train¬ 
ing or experience, climbed the same staircase unaided 
in 45 seconds. As a eomparative check, Twin C was 
then trained for a period of 2 weeks. At the age of 
56 weeks she climbed the stairs in 10 seconds. The 
climbing performance of Twin C at 55 weeks was far 
superior to that of Twin T at 52 weeks, even though 
Twin T had been trained 7 weeks earlier and three 
times longer. At 56 weeks and again at 3 years their 
performance on the experimental staircase was amaz¬ 
ingly alike. These clear-cut quantitative results, sup- 

Worcester, Maas.: Clark Univ. Press, 1931. Ed. Cart 
Murchison, m>. 158-203. 

> Arnold Gesell and Helen Thompson, Gentt, PsvohoL 
Monog,, 6: W84, 1929. 
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ported by minutely analysed cinema records, estab¬ 
lished certain relationships between learning and 
maturity. 

In a similar way for a period of 6 weeks, Twin T 
was trained and stimulated in exploitive play with 
ten one-inch red blocks. Every effort was made to 
perfect and to elaborate her patterns of cube be¬ 
havior. Twin C again was reserved as an untrained 
control. Detailed analysis of cinema records showed 
a remarkable similarity in the cube behavior of the 
twins at 46, 52, 63 and 79 weeks of age. 

In a later study Strayer® used the same co-twin con¬ 
trol method to determine the relative efficacy of^ early 
and deferred vocabulary training. The twins were 
separated and kept under continuous observation. 
Twin T was trained from her 84th to 89th week. 
Twin C was trained for 4 weeks beginning with the 
89th wcsek. C reached a higher level of language per¬ 
formance after 28 days than did T after 35 days of 
training. T was only slightly superior at 93 weeks; 
three months later the difference was negligible. 

When the twins were 4i years old, Hilgard* used 
the co-twin control method to compare the effects of 
early and delayed practice in motor and memory per¬ 
formances—ring tossing, walking board skill, digit 
and object memory and paper cutting. Three months 
and also six months after practice, the performances 
of the twins on all tests were ns similar to each other 
as at the beginning of the experiment. 

Through an exceptionally fortunate convergence of 
circumstances it has been possible to follow the devel¬ 
opment of these seif-same twins for 14 years. Numer¬ 
ous observations and coincident comparisons were 
made at advancing ages. Bimultaneous observation 
with segregation of the twins was accomplislied by a 
duplex non-communicating suite, equipped at the end 
with a single one-way-vision window. The findings 
of these studies and of the several co-twin control ex¬ 
periments have been coordinated in a recent mono¬ 
graph which n^viewB the life careers of the twins for 
the whole period from early infancy to adolescence.^ 
Both physical and behavioral characteristics were con¬ 
sidered as follows: (1) Anthropometnf: height and 
weight, palm prints, dentition, hair and eye color, 
hair histology, vision, hearing, health, eating and 
sleeping, puberty, homeostasis. (2) Motor Behavior: 
postural demeanors, laterality, locomotion, fine co¬ 
ordination. (3) Adaptive Behavior: mental growth 
rates, block construction, play behavior, drawing, 
school achievement. (4) Language Behavior: infant 
vocalizations, enunciation, vocabulary, conversation. 

«L. 0. Strayear, <Jhn4t^ Feyehol, Uonog^t 8: 209-319, 
1980. 

^ J, R. Hilgard, Gmei. Bttyehol, Monog.^ 14 : 493-607, 
1938. 

» Arnold Oesell and Helen Thompson, Genet. BsychoL 
Mpnog.,U : 8-121, 1941. 


(5) Peraonal-Social Behavior: adjustments to home 
and school, inter-twin dominance, humor, fantasy, 
personality traits. 

This sequential study represents a biogenetic appli¬ 
cation of the combined methods of co-twin control^and 
coincident eumparisoii, to determine the stability of 
behavior resemblances and differences. The long reach 
of the data, with numerous nodes for cross compari¬ 
son, made it possible to analyze such factors as onto¬ 
genetic timing, physiological tempo, attentional traits 
and the durability of individualities of behavior and 
personality. So far as Twins T and C are ccmcemcd 
many of our conclusions seem firmly grounded. 

Some of the conclusions may be safely generalized. 
But the method of co-twin control has its limitations. 
A twin is not an absolute unit of ineusuronient; and 
we must start all over again with the next pair of 
twins. In this sense, twins are uncnlibnited and fall 
outside the calculus of biometrics. Nevertheless, when 
one reflects that even physics with its beautiful mathe¬ 
matical precisions is never on absolutely absolute 
ground, we may accord a certain pragmatic value to 
a method which applies a nonn that equals in coni- 
I)lexity the phenomena to Avhich the norm Ls applied. 

The distinctive feature of the method of co-twin 
control is its utilization of on organismio norm. Such 
a norm has certain advantages over a purely sta¬ 
tistical criterion. Statistical norms and devices cun 
never be organisuiic because they are either hetero¬ 
geneously unselected or bomogeueously selective and 
must therefore remain analytic and partial in appli¬ 
cation. But a control co-twin is by definition highly 
identical with the individual under investigation. He 
is in fact the sum of a statistically numerous multitude 
of forces. He is an embodied quantity who with 
respect to any distinguishable trait is more or less 
than the investigated individual. 

A control ct»-twin is a synthetic stamlard of com¬ 
parison with a highly equivalent i*renatal and post¬ 
natal life career, except for divergences wliich are 
experimentally created or naturalistica 11 y observed. 
When one contemplates the almost in (ini to number of 
variables which enter into the shaping of any life 
career, it must be granted that an ^'identical'* co-twin 
who brings these variables into finite and manageable 
range is indeed an extraordinarily powerful statistic 
in his own integral person. His individuality is 
unique, but by definition it is almost a replica of the 
individuality which is being aasayed. The patterns 
of twin and co-twin do not exactly superimpose. But 
by matching we measure. We expose areas and di¬ 
rections of discrepancy. The almost complete iden¬ 
tity of the datum and the measuring device gives 
augmented significance to all discrepancies which can 
be defined and accounted for.® 

« Arnold GcscII, Bcirnce, 88: 2280, 225-230, 1938. 
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With such a r«iionale it is evident that the method 
of co-twin control requires that a thorough parity and 
identity be established by careful measurements prior 
to the period of comparative observation and experi¬ 
ment. Tf there are any significant antecedent dis¬ 
crepancies they should be record<fd and taken into 
account in subsequent comparisons. II. H. Newman 
in an interesting chapter on the psychology of twins 
has called nttenlion to the importance of this aspect 
of the method of co-twin control. Rcfernng to the 
New York twins, Johnny and Jimmie, he writes: 

One of these twins, we don H remember which and it 
doeein^t matter, was trained to bo a litLlo gentleman and 
the other allowed to grow np liko Topsy, As time went 
on they became very different in motor skills and in so¬ 
cial behavior. This would have been an excellent case for 
testing the effects of different environment and training 
on two individuals alihe in their heredity, except for one 
defect in the setup. Johnny and Jimmie turned out to be 
a pair of two-egg twins! 8o the co-twin control feature 
was entirely lacking and therefore the experiment was 
meaningless. . . .t 

Newman properly points out that unless one-egg 
twins are used it is impossible to distinguish heredi¬ 
tary from environmental effects. Galt on bad the same 
thought in mind, when in 1875 he UTote his famous 
paper entitled “The History of Twins as k Criterion 
of the Relative Powers of Nature and Nurture.^’® 

7'he mfithod of co~iwin control presupposfea one-egg 
iUJtns of ihoYonghyoing similarity, v)ith environmental 
factors held constant, except for precisely defined or 
experimentally imposed differentiations. 

The method of co-tAvin control therefore is essen¬ 
tially a clinical method, designed for the intensive 
study of monozygotic pairs (to say nothing of mono¬ 
zygotic triplets, quads or quints 1). It can attain sta¬ 
tistical status, in the ordinary sense of that term, only 
when a sufficiently large number of comparable co¬ 
twin control studies are accumulated. Such a statis¬ 
tical extension of the Jiiethod was advocated in 1930 
by Blakeslee and Banker in a paper entitled “Iden¬ 
tical Twins as Biological Controls in Educational and 
Other Human Problems.^^® The authors suggested an 
endowed school for one-egg twins instructed by mono¬ 
zygotic twin teachers! Just at this time, RAissia or¬ 
ganized an institute for twin research in connection 
with the Maxim Gorky Medico-Biological Institute of 
Moscow. The method of co-twin control was used on 
a systematic scale for a large variety of studies. A 
score of scientists pooled their resources and in 1935 

T H. 13. Newman, ** Multiple Human Births. Twins, 
Triplets, Quadruplets and Quintuplets.'^ New Yorki 
Doubloday Doran. xU 2U pp,, 3940. 

8 Francis Galton, Jottr. of Anthropological Institute, 
5: 391-406, 1876. 

» A, F. Blakeslee and H. J. Banker, Proceedings of the 
American Philosophical Society, Vol. 69, 1930. 


some 800 pairs of twins, mostly children, had been 
investigated. This striking enterprise resulted in sig¬ 
nificant studies, but was terminated about three years 
later.*''* 

Although these large-scale investigations are im¬ 
pressive, it should be pointed out that the method is 
not e.ssentinliy enhan(M;d by multiplication. A large 
number of eases rriay confirm trends and define new 
problems; but numbers will not in themselves be pro¬ 
ductive. The method is clinical; it is productive in 
the single instance. It depends heavily upon the in¬ 
genuity and insight of the experimenter; and it is 
capable of fnr-roaching adaptations. The areas of 
possible a])plication have scarcely been scratched. 
The method has numerous potentialities in the field 
of medicine, which already boasts n vast literature 
on twins and twinning phenomena. The medical lit¬ 
erature, however, is largely documentary, rather than 
experimental. Co-twin control has many unrealized 
applications in cHnicaHx)hysiology, pharmacology and 
experimental therapeutics,**'* 

The method of co-twin control is peculiarly suited 
to the analytic study of the processes of child develop¬ 
ment and the genetic factors of life-career. If the 
instincts of an organism were only tinted i)ink and the 
habits robin egg blue, as Lloyd Morgan whimsically 
wished, then we might better grasp the relationships 
of nature and nurture, of endowment and environ¬ 
ment. This differential stain has not been forthcom¬ 
ing; but with the aid of co-twin control studies wc 
nvay glimpse the interrelations of learning and growth, 
the effects of specdfic training, the influence of atti¬ 
tudes and emotional patterns. The method may be 
fruitfully used to explore these intricate problems 
which are so resistant to absolute biometric approach. 
The method preserves the togetherness of the indi¬ 
vidual and affords more insight into the total inte¬ 
grated economy of performance and development. 
Critically used it is to a considerable degree self- 
corrective. 

When BO used we come, in the end, to a better 
understanding not only of one individual but of two, 
for one reciprocally elucidates the other. When the 
comparisons are made successively over a long onto¬ 
genetic range, this comparative method also illtunines 
the processes of growth. Differences and correspon¬ 
dences in timing establish points to reckon by. And 
even though the method is one of dead reckoning and 
lacks the elegance of classic mensuration, it may bring 
a mariner shrouded in shifting fogs to the vicinity 
of a port. 

10 8. G. Levit, Character and PeraonaXiiy, 3: 188-193, 
1936. 

A. B. Luria, ibid., 6: 35-47, 1936. 

IS Arnold Gesell (with Eugene Blake), Arohwes of 
Ophthalmology, 15: 6, 1060-1071, 1936. 
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KARL M. WIEGAND 

Dr. Karl M. Wiecsakd, for many years head of the 
department of botany at Cornell University and pro¬ 
fessor emeritus of botany since August, 1941, died at 
Ithaca, N. Y., on Thursday, April 12. Burial was at 
Truxton, New York. He is survived by his wife and 
one daughter. 

Professor W iegand was born in the village of Trux¬ 
ton, N. Y., on June 2, 1873. This was his home until 
he entered Cornell University. Influenced no doubt 
by his father, who was a pharmacist of the scliolarly 
type, he developed an interest in his natural surround¬ 
ings. As a boy of fifteen, by working on difficult 
plant groups, he was already demonstrating interest 
and ability in problems in taxonomy. In an Atlas of 
Cortland County owned by his family appear notn- 
ti(ms of his early searches and expeditions to the 
various valleys, hills and swamps of that beautiful 
region. 

Truxton being u small village and only about 30 
miles from Ithaca by a branch railroad, he went to 
Ithaca High School to prepare himself for entrance 
to Cornell, with tlie intention of specializing in phar¬ 
macy. Just previous to his entrance into the univer¬ 
sity the course in pharmacy was abolished. Neverthe¬ 
less, he entered Cornell and here begun his formal edu¬ 
cation in botany. This he selected as his major sub¬ 
ject, and in accordance with the requirements for 
graduation submitted a thesis. The subject of this 
thesis was seed anatomy, and the quality of the inves¬ 
tigation was of such a character that it gained for him 
election to Sigma Xi. He graduated from Cornell 
with the B.S. degree in 1894. 

Following his graduation he became assistant in 
the department of botany and began graduate studies. 
His early interests were diverse and included physiol¬ 
ogy, anatomy and morphology, but he continued his 
special interest in taxonomy. Despite his early work 
in taxonomy and his 8X)ccial interest in this field, his 
thesis was concerned with frost injury of buds and 
his purpose at this time was to specialize in plant 
physiology. The Ph.D. degree was granted to him in 
1898 and the following year he was promoted to the 
rank of instructor. It was not until 1900 in the 
“Announcement of Courses'^ that his name appears 
associated with instruction in taxonomy. 

In 1907 Dr. Wiegand accepted a position at Welles¬ 
ley College as associate professor of botany. Here 
he taught elementary botany and taxonomy until 1913 
and during this period made taxonomy his major field 
of work. 

Largely through the efforts of Dr, Liberty Hyde 
Bailey, then dean of the College of Agriculture at 


Cornell, a now Department of Botany was organized 
in the College of Agriculture in 1913. Dr. Wiegand 
was made head of this new department, which within 
a few years absorbed the Department of Botany of 
the College of Arts and Sciences. 

For a period of twenty-eight years, until his retire¬ 
ment in August, 1941, he wisely guided the department 
and was largely responsible for bringing the depart¬ 
ment to its high reputation. At Cornell he was free 
to follow bis chosen field and confined his research 
and leaching to taxonomy. Despite the pressure of 
administrative duties he found time to develop from 
very little a herbarium of about 250,000 specimens. 
This alone would have been an achiovoment, but in 
addition he gave liberally of his time to the identifi¬ 
cation of plants for botanists from all parts of the 
country. Hi.s enthusiasm for the subject of taxonomy 
was contagious. Countless students were inspired by 
him to become interested in plants and to appreciate 
the value of taxonomic studies in their practical and 
cultural aspects. When it was realized a little over a 
year ago that Dr. Wiegand was to retire, his courses 
in taxf)nomy became filled to capacity. These students 
wanted to be taught by the master. 

His desire to do research was manifest early in life 
and continued to the end. Despite the multitude of 
other duties associated with his posilion he found time 
for research. He published more than one hundred 
papers. His intensive field studies of the plants of 
the Cayuga Lake region resulted ultimately in the 
publication of the “Cayuga Lake Flora,” prepared in 
association with Dr. A. J. Eamea. The excellence of 
this work has resulted in the general acceptance of 
this publication as the model of its kind. He made a 
notable contribution to horticulture by preparing for 
Hailey’s Standard Cyclopedia tlic extensive and tech¬ 
nical “Synopsis of the Vegetable Kingdom” and by 
his assistance in the preparation of the Introductory 
Key. He was recognized as one of the leading 
taxonomists of the world. 

Dr. Wiegand was vice-j)rcsidcnt of Section Q of 
the American Association for the Advancement of 
Science in 1933 and in 1939 he was president of the 
Botanical Society of America. For a period of eleven 
years following the World War, be directed the Sum¬ 
mer School in Biology at Cornell, which attracted 
many students. 

Dr. Wiegand was a very modest man who loved his 
follow men. He was unselfish to a degree seldom 
found in men. He viewed his research problems ob¬ 
jectively and was always ready to forsake his own 
views when convinced of the validity of concepts pro¬ 
posed by others. His quiet cheerfulness, his high 
ideals and his thoughtful consideration of others 
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endeared him to his students, to his colleagues and 
to all who were associated with him. 

Lewis Knudsok 

COEKXLL UNIViEKSITy 

DEATHS AND MEMORIALS 

Vebnon Bailey, Iroin 1887 until hia retirement in 
1933 chief field nuturnlist of the Biological Survey, 
U. S. Department of Agriculture, died on April 20 in 
his seventy-eighth year. 

Dr. Edward Kotad Wahbbk, from 1909 to .1918 
director of the Museum of Colorado College, died on 
April 20, at the age of cighty-one years. 

Dr. F. M. Pagan, chairman of the department of 
biology of the University of Puerto Rico, who had 
been serving as exchange professor of botany at Duke 
University, died on April 15. 


Vou Na 2470 

Dr. Gustavs Whtts Thokpson, cMsf chemist sad 
director of the National Lead Company, retired, died, 
as tlie result of an automobile accident, on April 22. 
He was seventy-six years old. 

Ths death on March 13, at the age of sixty-five 
years, is announced of Captain Guy Dollman, assistant 
keeper of aoology in the British Museum (Natural 
History). 

A SERIES of lectures has been established at Colum¬ 
bia University as a memorial to Dr. Frederick J. B. 
Woodbridge, Johnsonian professor of philosophy, 
from 1912 to 1929 dean of the Graduate Faculties, 
who died on June 1, 1940. Professor Wilmon H. 
Sheldon, of the department of philosophy of Yale 
University, has been appointed the first lecturer. 
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SCIENTIFIC EVENTS 


PROTECTION AGAINST FOREST FIRES 

W. S. Rosenckans, of Los Angeles, president of the 
American Forestry Association, has submitted to 
President Roosevelt a resolution passed by the board 
of directors of the aasociution at a meeting recently 
held in Washington. 

The resolution calls upon all cemservation agencies 
and forest users—federal, state and private—to “dedi¬ 
cate their undivided efforts to the doing of those things 
that are clearly of first importance within their field 
in promoting the common cause of victory.” In the 
forest field the association holds that three lines of 
action now claim and should have undisputed priority. 
They ore: 

Protection of forest and related resources and of war 
industries, including power, water and transportation lines 
essential to their operation, against the impending danger 
of forest fires. This is an immediately critical threat to 
our war efforts: first, because in addition to normal forest 
fire hazards, sabotage by our enemies of our production of 
wood, our supply lines, and operation of war industries 
through widespread sotting of forest fires by aerial 
bombing and ground incendiarism is not only possible 
but probable this summer; and, second, because adequate 
preparedness against such a contingency is not now as¬ 
sured. The danger is particularly acute on the Pacific 
Coast where vital war industries are concentrated and 
from which our prosecution of the war in the Pacific is 
based. 

Maintenance of continuous production of wood and 
other forest products essential to the prosecution of the 
war. Most of the war industries, the training of our 
armed forces and the shipment of supplies and equipment 
to the fighting fronts of the United Nations is dependent 
in large part upon an uninterrupted production and deliv¬ 
ery of wood in raw and fabricated foma. 

Aoeelerated researdi in the use and production of cel¬ 


lulose, plywood, lumber and other forest jiroducts related 
to war needs. Such research will not only promote the 
conservation of our forest resources but it will atrongthen 
and speed our war effort by providing improved equip¬ 
ment and by helping to overcome shortages in other mate¬ 
rials that are now or may in the future impede war action. 

believe,” the resolution concludee, '*thttt the 
accomplishment of these objectives is vital to the win¬ 
ning of the war and that they should have the united 
and supreme effort of all individuals and groups in 
the forest field. To this end we urge that highly 
controversial issues, such as federal regulation of 
privately owned tiraberlands, be set aside until the 
war is won, without prejudice as to their merit or 
desirability when normal conditions of Amedean life 
are roestablished,” 

EXPEDITION OF THE NEW YORK ZOO¬ 
LOGICAL SOCIETY 

The New York Timee has received word from Cari- 
pito, Venezuela, to the effect that Dr. William Beebe's 
forty-second expedition was ready on March 23 to 
start explorations into the dense Venezuelan jungle 
near the settlement. 

The expedition, which is being conducted under the 
auspices of the Deportment of Tropical Research of 
the New York Zoological Society, has headquarters on 
the edge of the jungle in the modem camp of the 
Standard Oil Company of Venezuela. Electricity, 
baUis, good food, talking pictures, swimming pool 
and golf course and a well-equipped laboratory are at 
the disposal of the unit, all less than twenty minutes 
away from the wilderness that Mr. Beebe has studied 
in bis eight years in British Guiana. 

The expedition has made preparatory inotixskms 
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into the jungle and is getting its impletaente and test- 
tubes in order while waiting for the rainy season. 
One of the mysteries of the jungle is where the birds, 
animals and reptiles disappear during the hot, dry 
months of winter. Nevertheless, it is reported that the 
party has seen howling monkeys, tapirs, tigers, fero¬ 
cious wild boors, deadly bushmaster and coral snakes, 
anteatcrs and sloths. 

Dr. Beebe is chiefly interested in studying the evolu¬ 
tion of animals in the Venezuelan jungle, which are 
similar to the speoies he studied in British Guiana. 
The expedition, flnaneed by the Simon Guggenheim 
Foundation, includes Miss Jocelyn Crane, research 
zoologist; Henry Fleming, entomologist; George Swan¬ 
son, aiiist, and Mary Vander Pyl, field associate. Mias 
Vander Pyl has not yet joined the staff, but will do 
BO shortly. The expedition will remain in Caripito for 
six months. Part of the lime will be spent on a house¬ 
boat on the San Juan River, a haven of strange bird 
species found in no other part of the world. 

THE BIOLOGICAL RESEARCH INSTITUTE 
OF THE ZOOLOGICAL SOCIETY 
OP SAN DIEGO 

The Zoological Society of Son Diego announces the 
renewal of two research fellowships available to ad¬ 
vanced graduate students of either sex for research 
work at the Biological Research Institute in the fields 
of bacteriology, parasitology, veterinary medicine, 
food preservation and other problems related to 
national defense. The stipend of each fellowship is 
$1,000 per annum. 

The Zoological Hospital and Research Institute is 
supported by public appropriations and endowed 
funds, and is devoted to problems concerned with the 
health and nonnal life of animals, in and out of cap¬ 
tivity, and to other phases of biological research. It 
is conducted in connection with the San Diego Zoo¬ 
logical Gardens which houses 3,000 animals, including 
175 species of mammals, 500 species of birds and 150 
speoies of reptiles. 

Research facilities include a two-story building with 
individual laboratory and office rooms. Refrigeration, 
incubation, x-ray and miorophotographio apparatus, 
microtomes, microscopes, etc., are available in the 
building. An extensive outdoor animal isolotion yard 
houses all new animals and research material. New 
animals are continually arriving from different parts 
of the world. There is a wealth of material for patho¬ 
logical, bacteriological, parasitological and anatomical 
stody from the zoological gardens and other cooperat¬ 
ing ngendes. 

The Biological Research Institute is not directly 
affiliated with any univemfy, but qualified students 
iuay make arrangements to work for an advanced 
degree under the jurisdietloii of cooperating universi¬ 


ties. Only the thesis or dissertation requirements or 
parts thereof can be fulfilled at the Biological Re¬ 
search Institute. Preference will be given to advanced 
graduate students. Information in regard to these 
fellowships will be sent on request. Applications 
should be addressed before May 15 to Dr. Frank 
D. McKenney, Biological Research Institute, Balboa 
Park, Ban Diego, California. 

THE COLD SPRING HARBOR SYMPOSIUM 
ON QUANTITATIVE BIOLOGY 

Thk tenth annual symposium at the Cold Spring 
Harbor Biological Laboratory will be Jield from June 
10 to June 20. The subject to be considered this year 
is *‘The Relation of Hormones to Development.” 
Topics for presentation and discussion will include; 
hormones of micro-organisms; hormone-controlled 
processes in insect development; analysis of eye-color 
differentiation in Drosopliila; relation of organizers 
to development; natural influences and formative 
effects induced with hormone-like substances in higher 
plants; chemistry of hormones; relation of vitamins 
to hormones; hormones and photoperiodism; pituitary 
hormones affecting development in higher animals; 
the gonadotrophic and thyrotrophic hormones; hor¬ 
monal control of embryo and seedling; endocrine fac¬ 
tors in atypical growths; induction and prevention 
of abdominal fibroids by steroid hormones; formative 
influence of carcinogenic substances; hormonal regu¬ 
lation of development in lower vertebrates; hormonal 
control of differentiation in birds; hormones and the 
growth of the parts of the urinogenital apparatus in 
mammalian embryos; hormones as dedifferentiating 
agents; the role of hormones in seneseence; hormones 
and overgrowths. 

Invitation papers on these topics will be presented 
by twenty-two investigators from the United States, 
Canada and South America. Copies of the program 
will be sent on request. All papers and prepared 
discussions will subsequently be published as Volume 
X of the Cold Spring Harbor Symposia on Quanti¬ 
tative Biology. 

All who are interested may attend the symposium 
and take part in the informal discussion of papers 
without further invitation. In addition, the Biologi¬ 
cal Laboratory offers its facilities for biological and 
biophysical nesearoh to participants in the symposium 
and to other investigators throughout the summer. 

THE AMERICAN ASSOCIATION OF CEREAL 
CHEMISTS 

Thjb annual meeting of the American Association 
of Cereal Chemists will bo held at the Edgewater 
Beach Hotel, Chicago, from May 18 to 21. The ses¬ 
sions have been arranged under the following subjects: 
Agronomy and milling technology; statistical clinic; 
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cake, biscuit and cracker technology; laboratory bak¬ 
ing niothods; malting and brewing; protein syin- 
posiuin; bread baking technology; general analytical 
methods; syuiposium oii flour and bread nutritional 
supplements. While it is not possible to give all the 
details of the program, attention should be drawn to 
the opportunity lor cereal chemists to discuss their 
statistical problems in the statistical clinic, which con¬ 
sists of a joint session of the association with the 
Biometric Section of the American Statistical Asso¬ 
ciation. 

At the opening session. Dr. T. R. Hogness, of the 
University of Chicago, will discuss respiratory en¬ 
zymes and their relationship to some of the vitamins; 
Dr. C. II. Gouldcn, of the Dominion Rust Research 
Laboratory of Winnipeg, Manitoba, will present a 
paper entitled '‘Experimental Design for Cereal 


Chemists,” and Dr. R. M. Hixon, of Iowa State Col¬ 
lege, will give an address on “Starch.” 

At one of the gentrral sessions, Dr. R. A, Gortnor, 
of the University of Minnesota, will give the Osborne 
Medal Award address. It will be entitled “The Plant 
Proteins.” 

Among tlie speakers at a general session imme¬ 
diately preceding the symposium will be Dr. C. A. 
Elvehjem, of the University of Wisconsin. He will 
speak on “The Water Soluble Vitamins”; Dr. R. R. 
Williams, of the Bell Telephone Laboratories of New 
York, will discuss the “Progress of Flour and Bread 
Enrichment”; Mrs, Clara Qebhard Snyder, of the 
Wheat Flour Institute, will discuss “Enriched Flour 
as the Consumer Sees It,” 

In all, sixty-four papers and addresses have been 
listed, covering a wide range of subjects. 


SCIENTIFIC NOTES AND NEWS 


Du. Edwin Grant Conklin, professor of biology 
emeritus of Princeton University, was elected on April 
24 president of the American Philosophical Society 
to succeed the Honorable Roland S. Morris, Dr. 
Conklin has been vice-president of the society since 
llh'12 and executive ofiiccr since 1936. 

On the occasion of the celebration in Boston, on 
April 17, of the one hundred fiftieth anniversary of 
the founding of the Massachusetts Society for Pro¬ 
moting Agriculture, the medal of the society was 
awarded for his botanical services to Dr. Elmer D. 
Merrill, director of the Arnold Arboretum and ad¬ 
ministrator of Botanical Collections, Harvard Uni¬ 
versity, 

Dk. Henry Butler Allen, director of the Frank¬ 
lin Institute, Philadelphia, has been awarded a 
George A. Iloadley certificate to mark the completion 
of a quarter of a century of active service with the 
institute. 

The William Osier Medal of the American Asso¬ 
ciation of the History of Medicine has been awarded 
to John T. Barrett, of the Schm»l of Medicine of 
Boston University. The presentation will take place 
at the annual meeting, which will be held in Atlantic 
City on May 3, 4 and 5. 

A MONO those on whom honorary degrees were con¬ 
ferred by the Jewish Theological Seminary of New 
York, at exorcises in commemoration of the one thou¬ 
sandth anniversary of Saadia Gaon, the Hebrew 
philosopher, was Dr. Arthur H. Compton, Charles H. 
Swift distinguished service professor of physics st 
the University of Chicago. 

Dr. AiiEXANUER Wktmore, assistant secretary of 


the Smithsonian Institution, and Dr. Edward A. 
Chapin, curator of the Division of Insects of the 
U. S. National Museum, have been elected correspond¬ 
ing members of the Academia Columbiana do Cieneias 
Exactaa, Fisico-Quimicas y Naturales. 

Dr. J. B. Tyrrell, consulting mining engineer of 
Toronto, has been elected a senior fellow of the Geo¬ 
logical Society of London. Dr. Tyrrell has been a 
member of the society for sixty years. 

Officers elected at the annual meeting of the 
American Society for Pharmacology and Experi¬ 
mental Therapeutics arc: President, E. K. Marshall, 
Jr., the Johns Hopkins University; Vice-president, 
Carl A. Dragstedt, Northwestern University; Secre¬ 
tary, Raymond N. Bicter, University of Minnesota; 
Treasurer, Erwin E. Nelson, Tulane University; 
Councillors, McKeen Cattell, Cornell University; 
Ralph G. Smith, University of Michigan, 

Professor Gordon Allport, chairman of the de¬ 
partment of psychology of Harvard University, was 
elected president of the Eastern Psychological Asso¬ 
ciation, at its recent meeting at Brown University. 
Other oflicers elected were: Dr. Theodora M. Abel, 
Thiells, N. Y., Secretary^ Dr. Kurt Goldstein, Tufts 
Medical School, Member of the Program Committee^ 
and Professor Gardner Murphy, College of the City 
of New York, and Dr. Otto Klineberg, Columbia 
University, Directors. 

At the recent annual meeting of the Supervisory 
Board of the American Year Book, an organisation 
sponsored by forty-five learned societies, Professor 
Marston Taylor Bogert, of Columbia University, the 
representative of the American Chemical Society, was 



Mat 1, 1942 


SCIENCE 


453 


elected to the presidency. Rear Admiral George H. 
Rock (C.C.), U.S.N. retired, representing the Society 
of Naval Architejsts and Marine Engineers, was elected 
to the vice-presidency. 

At the meeting of the American Institute of Nutri> 
tion in Boston on April 1, the following officers for 
the coming year were elected: Preiiident, L. A. May¬ 
nard; Vice-president, H. B. Lewis; Secretary, A. II. 
Smith; Treasurer, W. H. Bebrell, Jr.; Councillor, 
T. H. Jub 

Dr. Walter Bbadforu Cannon, George Iligginson 
professor of physiology at Harvard University, and 
Dr. Reginald Aldworth Daly, Sturgis Hooper pro¬ 
fessor of geology’, will retire with the title emeritus 
on September 1. 

CiiANCELUJB William P. Graham, professor of 
electrical engineering and dean of the College of 
Applied Science of S^Tacuse University and since 
J937 chancellor of the university, having reached the 
age of seventy years, has presented his resignation to 
the board of trustees to take effect within a year. Dr. 
Graham accepted the office of chancellor in 1937 for a 
period of one year or until his successor should be 
appointed. 

Db. John II. Mlklleb, associate professor of bac¬ 
teriology and immunctlogy in the Harvard Medical 
School, Boston, lias been named professor of bacteri¬ 
ology and imuiunology, the appointment to be effective 
on July 1. He will also lake charge of the depart¬ 
ment at the Medical School and at the School of 
Hygiene and Public Health, Dr. Fuller Albright, 
medicine; Dr. Allan M. Butler, pediatrics, and Dr. 
Hiram H. Merritt, neurology, have been i)romoted to 
associate professorships. Dr. Fredrick J. Stare, who 
graduated at the University of Chicago School of 
Medicine in 1941, has been appointed assistant pro¬ 
fessor of nutrition. 

Museum News reports that William L. Corbin, libra¬ 
rian of the Smithsonian Institution and custodian of 
the Smithsonian deposit in the Library of Congress 
since 1924, retired in January. He is succeeded by 
Mrs. Austin H. Clark, assistant librarian in the U. S. 
National Museum. 

As lias been already announced in Scikncf., the 
decision of the council of the Zoological Society, Lon¬ 
don, that the post of secretary be temporarily sus¬ 
pended, has been challenged by an infonual committee 
of fellows of the society. The committee states that 
it “disapproves of the action of the council in attempt¬ 
ing to terminate Dr. Julian Huxley's appointment as 
secretary to the society during his absence abroad 
with the council's permission.” 

Dtt. M. F. Morgan, head of the department of soils 


in the Connecticut Agricultural Experiment Station 
at New Haven, has been called to active duty as Lieu¬ 
tenant Colonel of Infantry in the United States Army. 
Dr. Herbert A. Lunt will be acting head of the depart¬ 
ment of soils during Dr. Morgan's absence. Edward 
Rubins, of Rutgers University, has been appointed 
research assistant in soils. 

Dr. Frank E. Eglkr, assistant professor, New York 
State College of Forestry, Syracuse, N. Y., has leave 
of absence for the present seiiiester in order to carry 
on ecologic investigations in British Honduras and 
Guatemala. He left Kew Orleans on February 14 and 
wall return in September, 

The past and future of trans-ocean communication 
were reviewed before the Institution of Electrical 
Engineers, London, on April 23 in a paper prepared 
for the thirty-third Kelvin Lecture by Dr. Oliver E. 
Buckley, president of the Hell Telephone Labora¬ 
tories, New York. Since Dr. Buckley could not at¬ 
tend in person, he had recorded a brief sound-picture. 
After he had appeared on the screen before the audi¬ 
ence in Londf>n, his paper was read by Sir Stanley 
Angwin, vice-president of the institution. 

The second Robert J. Terry Lecture of the Wash¬ 
ington University Medical Alumni Foundation was 
delivered on April 22 by Dr. George Bernays Wis- 
loeki, Parkman professor of anatomy at the Harvard 
Medical School. His subject was “The Primate Pla¬ 
centa, with Particular Reference to the Trophoblast.” 

Dr. Dennis R. Hoaglanp, head of the division of 
plant nutrition at the University of California College 
of Agriculture, delivered, during April, at the School 
of Biology of Harvard University, under the auspices 
of the Prather Foundation, a series of five lectures on 
the “Inorganic Nutrition of Plants.” 

The tlfty-second annual meeting of the Ohio Acad¬ 
emy of Science w’as held on April 16,17 and 18 under 
the presidency of Dr. Eugene Van Cleef, professor 
of geography at the Ohio State University. His 
presidential address was entitled “The City of To¬ 
morrow’.” 

The Louisiana and Ne.w Orleans Academies of 
Sciences are holding a joint meeting in New Orleans, 
at the St. Charles Hotel, on May 1 and 2. The Junior 
Academies of the two organizations will meet at the 
same time with exhibits on Friday and papers on Sat¬ 
urday. Dr. Carl G. Hartman, of the department of 
zoology of the University of Illinois, is the guest 
speaker at the banquet. 

A NEW aeries of short-wave broadcasts was in¬ 
augurated under the auspices of the American Philo¬ 
sophical Society on April 24 over the non-commercial 
short-wave radio station WRUL. A series of ad¬ 
dresses was arranged, each by an authority in bis 
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Bpecial field. It is planned that the significance of 
American thought and achievement in the present 
crisis in our.civilization form the general background 
of the series. Dr. Robert A. Millikan, cliainnan of 
the executive council of the California Institute of 
Technology, gave the first tliirty-minute program. 
The procw>dingH were opened by the Honorable 
Roland S. Morris, retiring president of the society. 
Dr. Edwin G. Conklin, the newly elected president, 
was the principal speaker, Walter Lemmon, presi¬ 
dent of WRUL, and Sir Angus Fletcher, consultant 
on programs addressed to the British Empire, also 
spoke. 

The Brush Foundation of the Western Reserve 
University School of Medicine has received from the 
General Education Board of the R4)ckefeller Founda¬ 
tion a sui)plcmentary grant of $15,000 for one year 
to be used in completing its study of the growth and 
developnumt of adolescent children. This study was 
begun in 1935 by the late Dr. T. Wingate Todd and 
has been continued by Dr. William Walter Greulich, 
director of the Brush Foundation and professor of 
I»hysical anthropology and anatomy in the School of 
Medicine. 

By the will of Charles H. Hastings, the major part 
of his estate is left, in memory of his father, Charles 
Cook Hastings, to establish a foundation for the pre¬ 
vention and treatment of tuberculosis. The estate is 
reported to amount to more than two million dollars. 
After payment of annuities to friends and servants, 
the entire estate will go to the foundation. It is pro- 
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viddd that the Charles Cook Hastuigs Home be b^ilt 
either on ^^sevcral large parcels of property near 
Beaumont, Calif.; Banning, Calif.,’’ or on the Mesa 
Alta Ranch, near Fasadena, which he owned. The 
will instructs the executors to build a sanatoritun to 
be conducted and maintained on a strictly charitable 
basis. 

William R. Waenek akd Co., Inc., of New York, 
has given funds for a two-year fellowship for study 
in the department of radiology at the Long Island 
Medical School, Brooklyn, N. Y. Grants have also 
been nmde to the New York University Medical Scbool 
for the study of the conjugation of the sulfonamide 
drugs, to be carried out in the Pneumonia Seiwice 
of the Harlem Hospital; to Northwestern University 
Medical School, Chicago, to investigate tlie possibili¬ 
ties of detoxifying therapeutic agents used in the 
practice of dermatology; and to the Washingtonian 
Hospital, Boston, for the study of alcoholism. This 
study will involve the blood chemistry and psycho¬ 
metric findings of cases while under the influence of 
alcohol and during recovery. 

The facilities of Iowa State College have been ac¬ 
cepted by the United States Navy for the establish¬ 
ment of a Naval Training School for Electricians. 

, Beginning about June I, eight hundred men at a time 
will receive sixteen weeks of training; the continuous 
program will probably last throughout the war. The 
departments of electrical engineering, mechanical en¬ 
gineering, mathematics and physics will provide in¬ 
struction. 
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THE PALEONTOLOGICAL COLLECTIONS 
AT THE UNIVERSITY OF CINCINNATI 

For better than forty years the University of Cin¬ 
cinnati has been bringing together a representative 
collection of the world-famous Cincinnatian (Ordo¬ 
vician) fossils. There was a time when it was all 
too true that the Cincinnati community slept while 
her unrivalled paleontologic heritage was scattered 
over the world and when no satisfactory collection 
existed or was available in the city. This was the 
state of afi^airs as late as 1902, when J. M. Nickles, 
in his ^^Geology of Cincinnati,” quite rightly deplored 
the situation. Happily, most of the early collections, 
the basis for much of the early descriptive work, 
remained in the country, at least, and are preserved 
for all time in such institutions as the U. S. National 
Museum, the Museum of Comparative Zoology, the 
American Museum of Natural History, the Walker 
Museum and other great centers of geological research. 


Now, after more than four decades of ooncserted effort, 
a research collection that is thorofughly representative 
has been amassed and safely preserved in Cincinnati’s 
municipal University Museum. 

With the acquisition by gift in the fall of 1941 of 
the collection of £. li. Vaupel, the last of the old-time 
private collections in the Cincinnati area finds a safe 
harbor. Mr. Vaupel is the last local survivor of that 
^^age of Rants’’ in the lost century when the wonders 
of Cincinnati’s hills were first being made known to 
science. His enthusiasm fox fossils grew from his 
early association with S. A. Miller, Charles Dury, 
Charles Schlemmer, Charles Faber, August Foerste 
and Drs. George Austin and George Twitehell, all of 
whom stayed their days out on the Cmoinnati uplift. 
His first inspiration for ”dry-dredging” came from 
his youthful acquaintance with Edward Ulxioh, of 
Covington and now of Washington, and Professbr 
Charles Schuohert, another Cincinnati lad, now eznert* 
tus at Yale University. Beginning his oabinet ih the 
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closing days of ^golden era/’ Vattpel’s collection 
contained few types of origmal descriptions of the 
Cincinnati fauna, but has a very real compensatory 
asset in having been made after stratigraphic details 
and ssonation were worked out. It comes in very large 
part from abandoned quarries and worked'Out locali¬ 
ties—many topotypic, and'apxmrently lost forever to 
science. With a thorough knowledge of the usual run 
of Cincinnatian fossils, his chief interest was to dis¬ 
cover new extensions of range, new localities and new 
forms. Herein lies the great scientific worth of the 
Vaupel collection. The inventory and cataloguing of 
Mr. Vanpers collection proceeds apace, and within 
the ytmr most of the thousands of specituens will be 
allocated to their proper niches in the fireproofed 
permanent research collections of the University of 
Cincinnati. 

Fortunately for Cincinnati geologists, not all the 
historically famous old collections left their home 
area, as for a while it seemed likely they would. In 
1889 the University of Cincinnati received the U, P, 
James collection by bequest. Although the bulk of 
the James types had gone elsewhere, this was the 
nucleus of type materials and research collections that 
have been added to with the years. The residue of 
the S. A. Miller collection was purchased from his 
heirs in 1917, some twenty years after Miller^s death. 
Although much of the type material had been sold to 
other institutions by that time, some 2,000 types were 
discovered by painstaking comparisons when the col¬ 
lection was inventoried for the 1936 catalogue of the 
University of Cincinnati Museum types. Not all 
these type materials pertain to the Cincinnatian, 
however. Thousands of research specimens were 
added by the gift of the Charles Schlemmer collection, 
Dr. Twitcheirs specialised collection of specimens and 
thin-sections of bryozoans and stromatoporids, an 
early collection of bryozoans and micro-fossils made 
by Mr. Vaupel, and the great general Cincinnatian 
ooUeotion that Charles Faber amassed in his later 
years, Faber’s collection went to the university with 
an endowment sufficient to insure a permanent re¬ 
search curator of paleontology and a generous publi¬ 
cation fund for paleontology at the University 
Museum. 

Early in 1942 arrangements were completed by 
which the very extensive fossil collection of the Cin¬ 
cinnati Society of Natural History will be on deposit 
at the Univerrity Museum, where it will be thoroughly 
reetndied, catalogued and made available for research- 
ere. For better than three quarters of a oentuzy this 
oollection has been growing; its quality is oonsider- 
hbly better than one might anticipate froib the state¬ 
ment made by NiYskles in 1902 that ''the paleontologi- 
cid eoUeotion of the Cincinnati Society of Natural 


History consists mainly of odds and ends which have 
come to it piecemeal.” Those "odds and ends” are a 
large number of old-time local collections and much 
foreign material acquired years ago by exchange. It 
apparently embraces a good many type specimens 
which have been in essence lost to science until now. 
The coUeotion contains as well a splendid array of 
rare and undescribed specimens that were added 
‘‘piecemeal.” The society is to bo congratulated for 
liaving kept its collection intact through the years, 
even though not sponsoring paleontological research 
or having facilities for exhibiting extensive fossil ma¬ 
terials. Cincinnatians are especially grateful to the 
society for keeping the collection permanently in the 
city, and particularly for making it available at this 
time, which is one of great recrudescence of local 
paloontologic interest. 

In addition to these invaluable older collections 
which have come to the University of Cincinnati by 
gift and purchase, the faculty and students of the 
Department of Geology and Geography have been for 
many years assiduously collecting fossils and data 
from the disappearing old-time sites in the Cincinnati 
hills, the while keeping pace with new exposures and 
excavations. An enormous aggregate of research ma¬ 
terial is the result. Thus generosity and industry 
have in part redeemed the loss of many early collec¬ 
tions, and a truly rich representation of Cincinnatian 
paleontology and the necessary comparative materials 
are now preserved in Cincinnati. There they await 
the long years of research ahead before the store of 
knowledge is exhausted and the full story of the 
Cincinnatian epoch told. 

Kenneth E. Castee 

Depaethent or Geolociy and GRooRArjiv, 

University of Cincinnati 

ORIGIN OF THE TERM “EUTHENICS” 

In my article on "The Term ‘Euthcnics/ I dis¬ 
cussed the possibility of a wider adoption of the term. 
Since then question as to its origin has been raised, 
and I liave asked Dr. C. B. Davenport, who was one 
of the first American advocates of its use, to make a 
statement on that subject. He writes: 

You may recall that in June, 1910, Mrs. E. H. Harri- 
man announced her plan to start the Eugenics Becord 
Office and the newspapers made quite a good deal of it 
at the time. Mrs. Ellen H. Kiebards soon thereafter pre¬ 
pared a small book entitled ‘ * Euthenics ’' (with a sub^ 
title, Science of Controllable Environment”) and 

some time later a course in etithonioe was given at Vassar. 
So far as 1 know Mrs. Richards was the first to use this 
term, 

Mrs. Richards pointed out that the concept was well 
defined by the Greeks and appeared in two forms: 

ISCIRNCB, 94; 9450, 501-562. 
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eMtheneo (Deinosthcnes, Aristotle, Herodotus) and 
euthvnia (Herodotus). 

Carl E. Skashorb 

NORWEGIAN MEMBERS OF THE ROYAL 
SOCIETY OF GOTEBORG 

It may interest niaders of Science to bear that a 
petition subscribed by practically all members of the 
R. Society of Odteborf? resident in the city has been 
presented to the Swedish minister for foreign atTairs 
asking him to intervene iu favor of three Norwegian 
meTiibers of the R. Society who have been illegally ini- 
prisoiied uiid subjected to severe treatment by the 
present authorities in Norw^ay. The following is a 
translation from the Swedish original, which carried 
the signatures of fifty-two members: 

To hiH Excellency the Minister for Foreign Affairs; 

Throe foreign memberH of the Royal Society of Science 
and Letters of Gblel)org, ri^., the principal of the Uni¬ 
versity of Oslo, Lidrik Arup Bcip, and the professors of 
the same university, Anton Wilhelm Brdggcr and Francis 
Bull, have already for a consider able time been deprived 
of their liberty. They are known to us as eminent seien- 
tints and scholars and arc citizens beyond reproach. As 
far as we know none of them has been convicted of any 
crime against the laws of their country by a legal court 
of justice or even been accused of any criminal offence. 

To all of us their fate has given great pain. The fact 
that Professor Seip, for reasons unknown to us, has been 
subjected to a treatment of inhuman cruelty has further 
increased our anxiety on their behalf. 

We subscribed members of the Royal Society resident 
in Goteborg herewith apply to your Excellency with the 
request that everything in your power shall be done in 
order to set our fellow members at liberty and enable 
them to resume their studies and research. 


It is greatly to be feared that any action taken by 
the Swedish government according to the request will 
be void of effect under present circumsianoes. 

Hans Petterston, 

Member of the R, Society of Crbteborg 

March 2, 1942 

THE SCHOOL OF MEDICINE OF THE UNI¬ 
VERSITY OF GEORGIA—A CORRECTION 

A MiSbEADiNO note US to the situation in the Medical 
School of the University of Georgia appeared in Sci¬ 
ence of March 20. This note implies that several of 
our faculty members have been dismissed for advo¬ 
cating coeducation of negro and while students. None 
of our faculty has been dismissed and the coeducation 
question has not been raised on our campus. The 
regents have given us every possible financial aid and 
encouragement in living up to the standards wet by the 
American Medical Association. We have done so, 
and will continue to do so. 

Action was taken by the council without investi¬ 
gating the merit of the school or of its graduates. 
It was apparently based upon the action of a legally 
constituted board of regepts iu dismissing administra¬ 
tive officers in schools in other parts of the state. 
Fortunately, this action does not affect the diplomas 
of students now in school or those entering before 
September first. Onr dean was told by Dr. Wilbur 
with the full membership of the council present that 
no reflection was being cast upon the teaching and 
research of the school. Unfortunately, this was not 
made public. 

W. F. Hamilton 

University or Georgia 


QUOTATIONS 


RUSSIAN INTERCHANGE 

We look forward when the war is over to enjoying 
happy relations with the Russians and to that vigor¬ 
ous exchange of scientific and artistic thought which 
is the best part of comradeship, whether between men 
or nations. In the meantime we are anxious to con¬ 
tribute in every way we can to the strength of their 
arms and their defences; and for the medical profes¬ 
sion the course is plain: we would like to put at their 
disposal whatever information may be useful, and to 
find whatever equipment they need. 

Something has already been done in both directions 
by the Anglo-Soviet Medical Committee; the appeal 
made by Sir Alfred Webb-Johnson, president of the 
committee, for surgical instruments has met with a 
good response which he acknowledges on another 


page; instruments worth about £3000 have reached 
him and less than 10 per cent, of these required repair. 
Those in peTfe<?t condition were greased and for¬ 
warded at once, while those needing overhaul or 
replating are being put quickly in order. A subcom¬ 
mittee dealing with medical supplies have been advis¬ 
ing Mme. Maisky, wife of the Soviet Ambassador, on 
tlie purchase of surgical instruments, x-ray seta, auto¬ 
claves and other equipment, and during the past three 
months seventy large cases of instruments, some 
weighing a quarter of a ton, have been dispatched. 
In addition, Sir Philip Manson-Bahr and Mr. G. F. 
Home are compiling a book for the committee, prob¬ 
ably to be called ^^Reviews of British War Medicine/^ 
consisting of articles by recognized authorities. This 
is being translated into Russian by doctors who have 
volunteered for the task and wiU be printed as quickly 
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06 possible and sent to Russia through the Soviet Em¬ 
bassy. If this volume is a success it is hoped to make 
it the first of a scries. References and illustrations 
will be few, the aim being to produce a compact, in¬ 
formative and inexpensive book before the expected 
spring offensive begins. The object is not to try to 
teach the Russians anything (for they probably know 
far more about war medicine by this time than we do) 
but to «ay, in effect, “This is tbe way we do it. What 
do you think of it? And will you tell us about your 
own findings T' Thus the series may lead to an ex¬ 
change of medical opinion which tbe profession in this 
country would greatly welcome. There are many 
things we should like to learn. For example, what 
standards do the Russians use in selection of troops? 
Wimt is their age-limit for air pilots? Are they hot¬ 
ter provided than we are with rehabilitation and vo¬ 
cational training centres? Dr. S. Girgolov, in Soviet 
War Newsj the bulletin issued by the Soviet Embassy, 
says that for frostbite they use rapid heating of the 
affected part and physiotherapy, including ultrashort 
waves, and remove damaged tissues early, but he gives 
no details. He also says they are using closed plaster 
more and more, and are employing plasma for trans¬ 
fusion on a large scale. Have they had much gas 
gangrene? Have they used local sulphonamides 
widely and has their experience been the same ns 
ours? How do they send their blood to the front line? 
How are they treating burns? Are they using local 
anesthesia for operations? Mr. Anthony Eden has 
already undertaken to try to arrange an exchange of 
information about typhus. 

Many more questions spring to the mind on which 
shared experience would doubtless throw light; but 
apart from the written word what we should nil like 
is a visit from a deputation of our Russian colleagues 
and the chance to exchange views and opinions and 
to establish a closer understanding which will help 
to found a lasting friendship .—The Lancet. 


PAPER RESTRICTIONS AND THE BRITISH 
MEDICAL JOURNAL 

Tub course of the war since April, 1940, when 
Scandinavian sources of material for paper-making 
were cut off, has imposed progressive limitation upon 
supplies of paper, and this Journal in common with 
others has shrunk to small dimensions when judged 
by the standard of 1939. The shrinkage in number 
of pages wnu brought about gradually and some read¬ 
ers may have been scarcely aware of it until last 
week’s very slender issue came into their hands. The 
reason for this attenuation is as simple as it is dis¬ 
agreeable. Our paper ration has suffered another and 
a much more drastic cut and we must eke out the 
supply which the Paper Control now allows us by 
I>rinting fewer pages each week, and in future issues 
by diminishing still further the size of type used in 
various parts of tlie Journal and Supplement. Since 
this is a professional organ of infoi’ination and opin¬ 
ion, owned by the members and not run for profit, 
the advertisement pages have to fare far worse under 
tlie axe tlian the editorial pages. Tlic British Medical 
Association, unlike the proprietors of all newspapers 
and of most periodicals, can not compensate for 
dwindling paper supplies by materially cutting down 
circulation, because it is bound to send a copy of its 
Journal every week to each of the 40,000 members. 
Every effort will be made to economize space and to 
secure an adequate amount of paper, but readers and 
contributors must help us to make the best of a bad 
situation and be prepaied for disappointments. The 
generous space given to correspondence will have to 
be curtailed, which means fewer and shorter letters. 
Every one in these days is putting up with things he 
never thought to endure, and we look confidently to 
members of the British Medical Association to exer¬ 
cise forbearance. As for conciseness, it has become a 
major virtue in all who put pen to paper .—The British 
Medical Journal. 


SCIENTIFIC BOOKS 


ACTIVITIES OF THE AMERICAN NATIONS 

Statistical Activities of the American Nations. Edited 
by Elizabeth Phelps. Washington, D, C.: Inter 
American Statistical Institute, 842 + xxxi pp, 
1941. $2.00. 

This is a compendium of tbe statistical activities 
relating to the collection, processing and publication 
of social and economic data in the Western Hemi¬ 
sphere, prepared under the direction of the temporary 
organizing committee of the Inter American Statisti¬ 
cal Institute. The major portion of the book consists 
of a series of twenty-two descriptive papers—one for 
each of the American republics—contributed by out¬ 
standing administrators of statistical services in the 


respective countries, Each of these papers gives, for 
the most part, a historical account of the development 
of statistical services in the nation concerned (in the 
language of that country) together with a description 
of the present status of statistical activities in that 
country. There is a considerable amount of variation 
in the degree of completeness of the various papers. 
In order to provide the reader with a ready means of 
making comparisons between the various countries, 
the editor has prepared a summary in English and 
also in Spanish of facts regarding the scope of the 
statistical work carried on in each country. A uni¬ 
form set of subheadings is used for the summaries: 
Education Facilities; Statistical Library Facilities; 
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Statistical Societies or Associations; Non'Official or tive—in short, for those ^ho may sm in i^ass a tmique 
Semi-Official Statistical Agencies; System of Official and vefrsatile material, interestmg in its own right, 
Statistics;. Principal Official Serial Statistical Publi- and full of unexplored possibUities for creating prod- 
cations. nets and improving production methods.” 

An interesting and useful feature of the book is a For these individuals the book has been wisely 
biographical directory of the prominent statisticians divided into two sections. Part One, devoted to His- 
(370 names) for all American nations except the tory and Technology, includes the foUowix^ topics; 
United States. Appendix 1 is an excerpt from **The The History and Present Status of Glass; The Chem- 
Economie Literature of Latin America,” Harvard istry of Glass dealing with its constitution, oomposi- 
University Press. Appendix 2 is a report of the tion and chemical durability; Mechanical and Other 

nieeting of the statistical section of the Eighth Ameri- Physical Properties of Glass, including elasticity, 

can Scientific Congress, which was held in May, 1040. hardness, strength, thermal endurance, density, ooeffi- 
This book is the first attempt to present a compre- eient of expansion, heat conductivity, viscosity and 
hensivo account of what is going on statistically in electrical and optical properties; Materials Handling, 
North and South America. In view of the presaurt^ covering metliods of unloading, storage, weighing, 
of world events it is a timely document. It should mixing and charging the raw materials that consti- 

at least serve to disseminate knowledge of the various tute a glass batch; Fuels, Refractories, Furnaces and 

statistical activities going on in the Western Hemi- the Melting Process; The Principles of Glass working, 
sphere and to introduce important statisticians and including glass blowing, the production of mold ware, 
statistical administrators in the hemisphere to each tubes and rods, casting and lamp-working; Glasawork- 
other. g g iog Machinery; Finishing, Annealing, Decoration and 

Inspection. 

GLASS: THE MIRACLE MAKER In Part Two the author devotes over ISO pages to 

Glass: The Miracle Maker. By C. J. Phillips, Corn- Applications and discusses the multitude of uses found 
ing Glass Works, Corning, N. Y. xii + 424 pp. 208 for glass in architecture and building construction, in 
figures. 41 tables. New York: Pitman Publishing the home, in electrical transmission and communicft- 
Corporation. 1941. $4.50. tion, in illumination, in manufacture and in science 

‘^Glass: The Miracle Maker” occupies a unique and research. The last chapter considers the utilisca- 
position in the relatively small library of books that tion of fiber glass. It is this latter portion of 
are related to this subject. It can be roughly classified book tliat is unique in its excellent portrayal of the 
in a position intermediate between the type of book role played by glass in modern civilization, 
designed for a reader of popular science material and One of the outstanding features in ^^Glass: The 
that intended for the glass technologist. For ihe Miracle Maker” is to be found in the some 150 excel- 
former individual, the author suggests that the more lent photographic illustrations. Particularly out- 
technical chapters on chemistry and mechanical and standing are those depicting ‘^offhand” glass blowing 
physical properties be omitted if so de.sired. How- and the Steuben art glass collection. Each chapter 
ever, exclusive of these chapters, certain of the noinen- is ended with a list of references for further studying 
clature employed in the remaining portions may cause the subjects. These features go toward fulfilling the 
the lay reader of science subjects some difficulty, hope of the author that his book will meet the needs 
Even with the inclusion of the aforementioned tech- of engineers and industrial designers. The glass tech¬ 
nical material the book can scarcely be considered nologist himself may find in it a source of not too 
sufficient in scope for use as a text by the student of highly technical, yet interesting and perhaps profitable 
glass technology. information. 

Tiic author in the foreword states: *‘This book is The format is particularly attractive and b. book 
intended primarily, but not exclusively, for the archi- mark of fiber glass is appropriately enclosed, 
tect, the civil, mechanical, electrical or chemical engi- Saitpobd 

noer, the industrial designer, or other industrial execu- UmvKasrrT or PirrsBUKOH 

REPORTS 

RESEARCHES AT MELLON INSTITUTE of the industrial research staffi to 205 fellows (from 
1941-42 187 J 150 fellowship assistants (from 114). The 

OtJTBTAKDiNG at Mellon Institute during the fiscal services of these scientists and engineers have been 
year ended February 28, 1942, has been the growth required on the 95 industrial fellowships in operation. 
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The mve&tigatiaimi exigenmes of the emergency have 
in fact caused a considerable expansion in the activi¬ 
ties of certain fellowshipH, particularly those con¬ 
cerned with coke by-products, and have resulted in 
many special studies for Federal Government agen¬ 
cies by various fellowships, such as those pertaining 
to heat-insulation, petroleum, plate glass, protective 
coatings, synthetic organic chomioals and tar syn¬ 
thetics. The range of the programs of most fellow¬ 
ships has regard for post-war economic problems. 
During the fiscal year from March 1, 1941, to March 
1, 1942, the institute has expended $1,378,762 in 
carrying on its various pure and applied science 
projects. These particulars are brought out in the 
twenty-ninth annual report of the director, Dr. E. 
H. Weidlein, to the trustees of the institution. 

In the institute's department of research in pure 
chemistry studies on the chemistry and chemotherapy 
of modified cinchona alkaloids and related synthetics 
have been continued. In the findings to date there 
has been no beneficial action of quinine which can not 
be accomplished equally well by bydroxyethylapocu- 
preine, a drug which is greatly superior to quinine* 
in pneumonia, in infections of the eye and throat and 
in certain asthmatic conditions. Because of the pos¬ 
sible difficulty in obtaining adequate supplies of cin¬ 
chona alkaloids, investigations are under way aimed 
at the production of simpler compounds which can 
be made from easily available materials. It is hoped 
that medically important chemicals can be prepared 
by the application of knowledge of the structural and 
biological relationships obtiuning in the cinchona field. 

In studies for the twelfth revision of the U. S. 
Pharmacopoeia differeiit assay procedures for new 
synthetic organic chemiwds have been evaluated. And 
much attention has been accorded to the chemical 
durability of glass containers for pharmaceutical solu¬ 
tions. 

The projects subsidized by Mellon Institute at the 
Institute of Pathology of the Western Pennsylvania 
Hospital have related to chemotherapeutic and bac- 
teriologio researches largely pertaining to the effects 
of the sulfonamides. A new sulfhydryl preparation 
has been found to possess utility in the treatment of 
bums. Work has proceeded on natural resistance 
and the common cold and on the role of certain en¬ 
zymes involved in the metalM^lism of oxygen and car¬ 
bon dioxide. The objective of the latter investigation 
is to acquire facts concerning the relation of these 
eni^ymes to the underlying metabolic disturbances 
associated with arthritis. Another program has been 
noneerned with the bacteriology of subacute bacterial 
endocarditis. 

Industrial Hygiene Foundation, a combined re¬ 


search and service ^association for health protection 
in the industries, which maintains its headquarters 
at Mellon Institute, is especially active these days. 
Battle lines in to-day’s wars advance and retreat with 
production. The protection of industrial workers, 
who are forging the weapons, therefore becomes a 
supreme necessity, riveting attention on their health 
as never before in history. And rightly so, for in¬ 
creasing production tends to increase health hazards 
in industry. Unless successful remedies are swiftly 
applied, approximately one billion man hours will be 
lost through illness during 1942 when production 
means protection. 

Investigations of Industrial Hygiene Foundation 
have pertained to the effects of arc-welding fumes on 
susceptibility to tuberculosis, to the reactions of living 
tissues to silica granules, to the appraisal of x-ray 
films for use in physical examinations in the indus¬ 
tries and to the evaluation of present exhaust venti¬ 
lation for the control of industrial health hazards. 
Since early in 1941 the foundation has been studying 
sick absenteeism in the industries. Fatigue is an¬ 
other topic that is getting constant consideration. 
The report also includes a rcvi(?w ot' the work on 
aluminum powder as a possible preventive in silicosis. 

Nine new industrial fellowships started on their 
researches during the fiscal year: calcite technology, 
coke-plant construction materials, fur, lock-nut tech¬ 
nology, naphthalene chemistry, packaging, pine chem¬ 
icals, tape technology and tar constituents. Eight 
fellowships completed their investigational programs 
during the year. The annual publications consist of 
5 bulletins, 34 research papers and 53 other articles. 
Fifty-three United States patents have been issued on 
fellowship inventions. 

Of special interest is the information set forth re¬ 
garding continued industrial fellowship researches. 
Anthrafloss is a high-grade mineral wool for insula¬ 
ting purposes made from anthracite by-products by 
the multiple fellowship of Anthracite Industries, Inc. 
The multiple fellowship on heat insulation and roofing 
has aided in the development of an efficient insulating 
material suitable for temperatures up to and includ¬ 
ing 1600^ F. A prominent consequence of tiic re¬ 
search program of the multiple fellowship on plastic 
metals has been the construction of a large commer¬ 
cial Bponge-irou plant. The activities of other fel¬ 
lowships have benefited gray cast-iron and steel pro¬ 
duction. Of pertinence here is the research of another 
fellowship on the refining of chromimu. The multiple 
fellowship of the American Iron and Steel Institute 
has pursued steadily the utilization of waste pickle 
liquor. Research initiated by this fellowship has been 
conducted on fire potential processes for the recovery 
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of values from this industrial waste; the investiga* 
tional work includes the recovery of free sulfuric acid 
and coppcruR, the manufacture of iron carbonate and 
ammonium sulfate, the production of magnesium from 
low-grade ores by leaching with waste pickle liquor 
and the preparation of sodium sulfate and feme 
chloride. 

In the realm of ceramics, cast-irtm enameling, hol¬ 
low ware enafueling materials, flat glass and waste 
grinding sand from ]date-glass manufacture arc the 
projects (>f various fellowships. The multiple fellow¬ 
ship on plate glass technology lias brought about sub¬ 
stantial advances in methods for evaluating flatness 
and texture of surfaces. Onrsimr, Garcolite and Gar- 
tex arc being made commercially from waste grinding 
sand as a result of the research and development work 
of the mineral products fellowship. New markets 
have been evolved for Gar.spar in the fields of pot¬ 
tery and glass; Garcolite has been used as a pulveru¬ 
lent aggregate in concrete; Gartex is a jirocessed filler 
for rubber, plastics and xiaints. 

The iniiltiple industrial fellowsliip on sulfur has 
been devoting main study to sulfur cements, to the 
reaction of gaseous olefins Muth sulfur and to the em¬ 
ployment of sulfur as a Altering medium. The effi¬ 
ciency of sulfur in removing sediment from water was 
found to equal or surpass that of sand filters. The 
multiple fellowship on gas by-products has made 
many new inorganic and organic thiocyanates. A 
novel scries of rubber accelerators has been discovered 
by this group. Other fellowships are investigating 
the upgrading of the components of coke-oven light 
oil, the physical properties of tars and pitches and 
their improvement, new products from tars and prob¬ 
lems of waste disposal in the by-product coking in¬ 
dustry. A process has been devised for the commer¬ 
cial recovery of cyclopentadiene, of great interest as 
a potential copolymer in the preparation of synthetic 
rubber and resins. Several types of natural gasoline 
and easing-head gasoline have been shown to eon tain 
amounts of isobutanc and isopentane which make 
them desirable for sources of alkylation materials and 
for the production of 100-octane grade aviation fuel. 
The feasibility of installing a butane extraction plant 
has been demonstrated; normal butane is useful in the 
man\ifacture of butadiene for synthetic rubber pro¬ 
duction. 

The multiple fellowship on petroleum, which has 
been in operation since 1911, has had another year 
of creative activity. The study of the chemical con¬ 
stitution of high melting waxes has been carried on¬ 
ward ns has also that of the overall chemical nature 
of crude petroleums. Another fellowship is probing 
the composition of petrolatum. The twenty-eighth 


year of the operation of the multiple fellowship on 
organic synthesis has followed the usual pattern of 
development of new products and utilization of these 
chemicals to meet changing demands of the industries. 
Investigations on the manufacture and applications of 
amines, detergents, lubricants, hydraulic fluids and 
synthetic resins have been lengthened with success. 
Research in oil additives has uncovered compounds 
having marked dottjrgent and anti-oxidation proper¬ 
ties. The search for BUcccsBors for chemicals unob¬ 
tainable because of the war has brought forth prom¬ 
ising products. The physiological effects of new or¬ 
ganic compounds are being investigated by the mul¬ 
tiple fellowship on chemical hygiene. 

Mellon Institute is also quite energetic in food and 
nutritional research. The multiple fellowship on food 
varieties has perfected a new type of instant baby 
cereal and several novel junic>r foods, and a project 
has been begun that will survey the wliole field of 
food flavors. A process for the rapid tenderizution of 
meat worked out by a fellowship is now in use in 23 
plants. 

A fifth year of success in cotton investigation has 
been had by the multiple fellowship sponsored by the 
non-profit Cotton Research Foundation, technical 
agency of the National Cotton Council of America. 
Studies on the fiber have received most attention; 
inve.stigations on the practicability and on methods of 
adapting virgin cotton tci the manufacture of high- 
grade papers have been continued; fundamental re¬ 
search on the properties and structure of cotton cellu¬ 
lose and on the influence of such processes as mcrcer- 
ization is being conducted by novel techniques. The 
studies on cottonseed began to mature in encouraging 
fashion during the past year. The industrial fellow¬ 
ship on felt has devised methods which impart to 
paper-machine felts and other woolen industrial fab¬ 
rics markedly improved physical characteristics and 
resistance to chemical injury. This fellowship has 
also worked out a process for rendering wool and 
wool fabricis non-shrinking and non-felting, and an 
improved system of wool scouring and scouring-rooni 
control that bus brought an average daily increase in 
production of better than 75 per cent, A third textile 
fellowship has made important advances in the proc¬ 
essing of hosiery yam, particularly nylon. 

The fellowship on bone products has announced 
methods for obtaining higher yields and grades of 
glue; this fellowship has lately been studying granular 
adsorbents for use in sugar refining. The fellowship 
on rubber technology is increasing its statf for fun¬ 
damental studies of underlying problems of the in¬ 
dustry. Kaolin, a special chlorinated rubber, the 
creation of another fellowship, is being allocated ac* 
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oording^ to Federal Government instructions and a 
substantial plant expansion program has been under¬ 
taken. Of interest in connection with needs for 
plastics is the program of the multiple fellowship 
that is engaged in research on polymerizable silicon 
oompounds. The likely uses of these silicon deriva¬ 


tives are many and varied; certain applications have 
been proposed which have potential utility in warfare. 
Fellowship research is also being conducted on the 
employment of plastics in water and gas meters and 
for many other purposes. 

* W. A. 11 AMOR 


SPECIAL ARTICLES 


PHOSPHORYLATIVE GLYCOGENOLYSIS 
AND CALCIFICATION IN CARTILAGEi 

Phosphorvlask^ an enzyme which catalyzes the 
reaction 

Glycogen i- inorganic X)liOHphatc glucoso-l-phosphate 

(the first step in pliosphorylative glycogenolysis in 
muscle and liver),^ has recently been found in sig¬ 
nificant concentration in the epiphyses of growing 
rats and rabbits,*"^ This enz 3 ane can initiate conver¬ 
sion of the glycogen of hypertrophic ^^:irtilage cells 
into x)hoaphoric ester substrates for cartilage (bone) 
phosphatase, and may thus play a significant role in 
the calcification of cartilage. We have investigated 
this by determining the effects of known inhibitors of 
the glycogenolytic cycle in muscle* upon in vitro cal¬ 
cification of cartilage (Table I), 

M/100 phlorizin markedly, in some experiments 
almost completely, inhibited calcittcation of cartilage 
in soil! I ions containing 8 rng x)er cent. Ca and 5 mg 
per cent. P as inorganic plujsphate. M/200 phlorizin 
consistently caused partial but definite inhibition, 
M/2,000 phloretin almost completely blocked calcifi¬ 
cation. Adding glucose-l-phosphate to these solutions 
restored the capacity of cartilage to calcify well, even 
in the presence of phlorizin or phloretin. Since 
phlorizin and its aglyconc, phloretin, principally in¬ 
hibit phosphorylase activity,* these results imply that 
phosphorylaso is not only present, but that its action 
(the formation of glucose-l-phosphate) is necessary 
for calcification of cartilage in a medium containing 
P as inorganic jihosphnie. 

How the P of giucose-1-phosphate is then made 
available for the formation of bone salts apparently 
depends ujion the activities of 3 enzymes present in 
calcifying cjirtilage: phosphorylase, phosphatase and 
phoaphoglucomutase, all of which act upon this ester. 
Significant dephoaphorylation of glucose-l-phosphate 
by phoBiiborylase is improbable, at least under the 
equilibrium conditions of in vivo calcification, be- 

1 Supported by a John A. Hartford Fund Gift. We 
are indebted also to Dr. D. E, Green for certain phosphoric 
esters and for many helpful suggestions. 

«C. F. Oori and G. T. Oori, Ann. Sev. Hiocliem., 10: 
161. 1941. 

» A, B, Gutman and B. B. Gutman, Proc, Soc. Exp. Biol, 
and Med., 48: 687, 1941. 

K. Parnas. “ Glykogenolyso/' in Handbuch d. En- 
zymologie, Leipzig, 2: 902, 1940. 


wvuse the glycogen stores of hypertrophic cartilage do 
not increase as bone salts arc deposited, but disappear. 
Direct dephosphorylation of much glucose-1-phosphate 
by phosphatase is also unlikely, for reasons given else¬ 
where.® Equilibrium conditions apparently fnvor 
conversion of glucose-l-phosphate by phosphogluco- 
mutase to glucose-fi-phosjihate and thereafter (by the 
glycolytic enzyme system known to be jjresent in car¬ 
tilage)/ to subsequent phosphoric esters of the glyco¬ 
lytic series. Such, at least, is the implication of 
observations made by Robison and KoBCiihcim,® which 
wc have confirmed: in vitro calcification of carti¬ 
lage in a medium containing P only as inorganic 
phosphate is blocked by M/1,000 cyanide, by M/1,000 

TAUbE l 

IClTKKCT OF INHIIOTOUH OF OlYCOOKNOLVKIS ON iu vitrO 
Calcification of (^autilaoe* tv hen V ir Supflibu 
AS iNOROANir Phosphate, and ah Phosphobic 
ESTBHH of THB ObyCOOKNOLYTlC Sbbibs 
(P lI ap.tt.'sted to 7.4 ; timr IS 
HODUS ; TEMP. 37*0.) 


Phosphoric ester 



added to 
calcifyluE 

Rolutlonf 

Inhibitor 

Calcification 

None (inorganic P only) 

none 


M/100 phlorizin 

+ 

** 

M/200 phlorizin 
M/2,000 phloretin 

■1 + 


± 

Glucose-l-jihosphate 

M/100 phlorizin 
M/2.00d phloretin 

■e+t 

4++ 

None (Inorganic P only) 

M/1,000 KCN 

+ 

M/1,000 lodoacelate 

+ 

i4 

M/10.000 NaF 

+ 

Glu cose 1-phoHphu te 

M/1,000 KCN 
M/1.000 iodoacctatc 

+ 

4 

** 

M/10,000 NiiF 

+ 

2 phospho^lycerato 

M/100 phlorizin 
M/l.OOd KCN 

4-14- 

+-K 

ii 

M/1,000 lodoacotttto 

44+4 

4f 

M/10,000 NaF 

4 

a gl yce rophoaph a t c 

M/lOO phlorizin 
M/1.000 K('N 

4-H- 

444 

<4 

M/1,000 lodoacotate 

444-f- 


M/10,000 NaF 

4444 


• We uHod thfi proximal ondH of the tibiae of 20-22 day old 
male rats mnde somewhat raehlttc by S- 12 days maluteniincc 
on a Steonbock-BlHOk diet. Each tissue sUcp was placed In 
a tube containing 40 cc. control or calcifying solution, the 
tubes being ^nliy rocked mechnnlcully In a water-bath. The 
slU'Os were tiien stained wllh ftUver nit rote. 

t Solutions contained the control basal salt solution (•) 
plus 8 mg per cent. Ca as CnCls, plus 5 mg per cent. P as 
phosphate buffer, plus (where added) 10 lug xsic cent. I* as 
phosKdtorlc eater, plus (where addetl) inhibitor. All concen¬ 
trations are those in the final solution. pH adjustments were 
made by cJiooslng suitable phosphate buffers; where phlorizin 
or KCN were added. It was necessary to make further pH 
adjustments with NhIICOi reap. HCI. 

KG. M, Hills, Bioohem. Jour., 34: 1070, 1940. 

OR. Robison and A. H. Rosenheim, Bioohem. Jour., 28: 
684, 1934. 
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idoaoetate and by M/10^000 duoride^ concentrations 
too lo'w to inhibit bone phosphatase or to aifect the 
solubility of bone salts. The inhibition by fluoride, 
currently believed to prevent formation of phospho- 
pyruvate from 2-phosphogIycerate by blocking the 
action of enolase, indicates that dephosphorylatibn by 
phosphatase dues not take place prior to that stage in 
the cycle. Calcification of cartilage, accordingly, in¬ 
volves phosphorylaiive glycogcnolysis at least to the 
point of phosphopyruvate formation. 

An exacting test of the role of phosphorylative 
glycogcnolysis in this connection can be made by 
determining the effect of various inhibitors upon in 
vitTo calcification of cartilage -when P is supplied as 
tlie several phosphoric esters of the glycogenolytic 
series. We find that calcification with glucose-1- 
phosphatc, in concentrations of 10 mg per cent. P, is 
not inhibited by phlorizin but is inhibited by cyanide, 
iodoacctiite and fluoride; calcification with 2-pho8pho- 
glycerate is not inhibited by phloziain, cyanide or iodo- 
acetate but is by fluoride; calcification with a-glycero- 
phosphate is not markedly inhibited by any of these 
agents. These results are consistent with what is 
known of phosphorylative glycogcnolysis in muscle.^ 
If phosphoric esters not in the series but readily 
dephosphorylated by bone phosphatase (P-glyoero- 
phosphate, phenylphosphate) are used, good calcifica¬ 
tion is obtained, which can not be blocked by inhibi¬ 
tors of glycogcnolysis. If phosphoric esters not in the 
series and not dephosphorylated by bone phosphatase 
are used, calcification does not occur. 

Conclusions, Calcifying cartilage contains an en¬ 
zyme system for phosphorylative glycogenolysi.s. This 
system constitutes part of Robison’s ^^second mecha¬ 
nism of calcification.” 

The processes of phosphorylative glycogcnolysis are 
essential for in vitro calcification of cartilage in solu¬ 
tions containing P only as inorganic phosphate. They 
provide a nicchanism whereby in such a medium lack¬ 
ing preformed phosphoric ester substrate for bone 
phosphatase, a concentration of P can be effected 
locally at the site of calcification in the cartilage 
matrix. 

This mechanism probably operates in normal, in 
vivo calcification of cartilage. It could account for 
the selective calcification occurring in glytjogen rich 
primary centers of fetal ossification before erythro¬ 
cytes, the only adequate source of phosphoric esters 
hitherto recognized, appear at the site of calcification. 

Ai.kxandkr B. Gutman 
Fkakcis B. Warrick 
Ethel Benedict Gutman 

Department of Mkijictne, 

College of Physicians and Burokonb, 

Columbia UNivERaixT and 
Presbyterian HospiTAii 


THB MILK-IKFLUENCB OF BREAST 
TUMORS IN MICB^ 

In this report we wish to present further data on 
the eharaoteristies of the active milk-influence wbidh 
plays an important role in the development of spon¬ 
taneous carcinoma of the mammary glands in * 

Details of the experiments were as follows. Lao- 
tuting females of the cancerous A strain were killed 
on 2/6/41 and their mammary glands removed. The 
tissue was macerated in a tissue-press and forced 
through a disc having openings 0.045 of an inch. The 
macerated material was Altered, using a flne wire cloth 
and 38 oo of milk, etc., was obtained to which was 
added an equal amount of sterile physiological salt 
solution. The extract was filtered through a Seitz 
filter and the filtrate (called filtrate A) was injected 
subcutaneously or iutraperitoneally into 16 mice of 
the fostered C3H strain. The incidence of breast 
tumors in breeding females of the fostered C3H strain 
is about 2 per cent. The injected animals, as were all 
the mice used in these studies, were four weeks of age 
at the time of treatment and each received 2 cc of the 
filtrate. Nine of the injected mice have developed 
breast tumors, one has died non-cancerous and the 
others are living. All the females in this and the 
following experiments were used as breeders. 

To the macerated tissue and the unfiltered residue 
of filtrate A was added 40 ec of distilled water. The 
extract secured following filtering with a wire cloth 
was filtered through the Seitz filter. This filtrate 
(called filtrate B) was injected, as above, into 12 
females of the fostered C3H stock. Ten mice have 
developed breast tumors. 

To determine if the unfiltered material contained 
the active milk-influence, 17 fostered C3H mice were 
given, in small dishes, the unfUtcred residue and the 
macerated tissue diluted 1: 3 with water. The aver¬ 
age amount given per mouse was 7 oc, and most of the 
material was consumed. Fourteen of these females 
have developed breast tumors, 2 are living and 1 died 
non-cancerouB. 

Mice receiving the filtrates developed tumors at an 
average age of 287 days and the females receiving the 
unflltered extract at 244 days. 

On 4/17/41, 75 oc of distilled water was added to 
16 ec of macerated breast tumors (tissue-press). The 
extract was given by mouth to 13 mice of the fostered 
C3H stock and 6 females of the BAFj generation 
(C57 black 9xA normal incidence of breast 
tumors, 1 per cent.).® The average amount given per 
female was 3.8 cc. Nine fostered C3H and 1 BAF, 

1 Assisted by grants from the National Cancer Institute 
and The Jane Coffin Childs Memorial Fund for Medical 
Besearch. 

3 J. J. Bittner, Science, 64; 16S, 19B6. 

8 Idem, Trans, and Studies of the College of Physieiane 
of Philadelphia, 9: 129, 1941. 
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ftmales have had tireaat 1 C8H mouse died 

at an eaiiy age and the otheze are living. 

To the residue of the tumor-tissue was added an 
equal amount of 50 per cent, glycerin. This was 
placed in the refrigerator on 4/17/41, shaken daily 
and filtered through a wire cloth on 4/24/41, Twenty- 
five cc of filtered substance was obtained to which was 
added 40 cc of Locke’s solution. The extract was 
injected intraperitonealJy into 16 fostered C3H 
females (2 cc, each mouse) and 8 BAFj females (1 cc, 
each mouse). Five of the C3H females have devel¬ 
oped spontaneous breast tumors; the others are living. 

On 6/6/41 an extract of 30 cc of macerated tissue 
of spontaneous breast tumors and 90 cc of 50 per cent, 
glycerin was placed in the refrigerator, shaken daily 
until 6/15/41, when it was removed and filtered (wire 
cloth). Seventy-five cc of filtrate was obtained to 
which was added 140 cc of Locke’s solution. Fifty- 
five mice were injected intraperitoneally, each receiv¬ 
ing 1 cc. As 43 of the injected mice were dead by the 
following morning, the others were given the extract 
in small dishes. The average amount given was 4 oe 
per animal but little of the material was consumed 
in two days. Five BAFj and 7 fostered C3H females 
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survived the treatment and tumors have been observed 
to develop in two of the hybrid animals. 

SUUUABT 

Females of the fostered C3H strain and the BAFj 
hybrid generation, having a normal incidence of 
breast tumors of 1--2 per cent., were given, by mouth 
or injection, filtrates (Seitz filter) or extracts of 
glycerinated-treated tissue containing the active milk- 
influence for the development of spontaneous breast 
cancer. Sixty-three experimental mice were observed 
to have an incidence of 41 per cent. Thirty-six mice 
received unfiltered or untreated material and have 
had an incidence of 07 per cent. Many of the mice 
of each group are still living. 

Previous studies indicated that the active milk- 
influence would not become inactive following desicca¬ 
tion.* Following ultracentrifugation the active in¬ 
fluence appeared in traces, if at all, in the fat fraction 
and in the final supernatant fluid, and it is possible 
that the active agent is a colloid of high molecular 

weight.® ^ ^ 

John J. Bittnku 

Boscos B. Jackson Mxmoeial TiA bora tort. 

Bar Harbor, Maine 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A MEANS OF INCREASING THE ILLUSION 
OF DEPTH IN PHOTOGRAPHS 

Photographs used in scientific illustration gener- 
aUy lack the illusion of depth or three dimensions. 
The recent introduction and use of film transparencies 
(translites) has made available a means of obtaining 
the third-dimensional effect in photographs. ^‘Trans- 
lites” when held up to the light and viewed from a 
distance of two or three feet give the optimum of 
third-dimensional illusion or efiect. 

An easy, inexpensive means of mounting and view¬ 
ing the transparencies in front of the laboratory win¬ 
dows is herein described. The films are mounted in 
metal frames between two sheets of glass. The di¬ 
mensions of the frames used by us are twenty-two by 
twenty-nine inches and they hold nine translite films 
(seven by nine inches) arranged in three rows of three 
each. The metal frames were obtained from the Mul¬ 
tiplex Corporation of St. Louis, Mo. 

The frames are held in front of the windows by the 
following means. Two deeply grooved wooden tracks 
or window bars are used to keep the frames upright 
in the lower part of the window. The lower grooved 
track is permanently fastened to the framework of the 
window. The upper detachable grooved trade is fast¬ 
ened to the framework of the window by means of two 
bolts passing through holes at each end of the bar and 
by wing nuts. The upper bat can easily be 


unfastened to insert the frame containing the translite 
films. Several frames may be placed in a window and 
the ventilation or illumination of the room is not ap¬ 
preciably decreased (see Fig. 1 A and B). 

; Since the films are placed between two sheets of 
glass, they are not liable to injury by frequent hand¬ 
ling and therefore retain their usefulness indefinitely. 
This method of illustration had been found to be much 
Superior to ordinary photographs and greatly en- 
}lances the illusion of the third dimension or depth in 
photographs. 

I ‘^Translites” may be made on either translite film or 
paper (Eastman Kodak). The paper is less eipen- 
elive than the film, hut it does not have the same degree 
ojf brilliance or transparency. Each side of the trans¬ 
it,te film or paper is coated with a photographic emul¬ 
sion. These emulsions arc of diiTcrent speeds so that 
when developed the two images are of different densi¬ 
ties and are separated from each other by the thick- 
nless of the paper or film. The illusion of depth is thus 
readily obtained when these double-coated, two image 
films or papers are viewed from a distance of several 

i Photographic negatives of medixun contrast taken 
the usual manner are used in making the translites. 

i* Zdwn, SCIBNCS, 93: 627, 1941. 

(» M. B. Visscher, E. G. Green and J, J. Bittner, Proe, 
Biol md Med., 49: 94, 1942. 

i 
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The same prooednrG is followed as in making ordinary 
enlargements on bromide or chloro-bromide papers 
except that translite film or paper is used instead. 


the illusion of depth so that it becomes difQoult to 
determine the relationship of successively deeper 
planes to one another. The use of translites enhances 

UPPER GROOVED BAR 






I 


, \ ;/ 1 

z. 

V ■>. 


1 

{TR 

5. ■ ■■. " ■ 

A NS 

R.A 

j ; ; 

y ■. 

L /r£ 
\m E 

7. 

JliVi 

8. . 

ift 




f /7 

flh 
( 

PA 


1 


WINDOW 
PANE “ 




TRANSLITE 
— FRAME 



WINDOW 
1pZZg?Z<^5lLL 


B. 


j LOWER GROOVED BAR 

Fro, 1. Front (A) and cross-sectional (JB) view of window frame with translites in place 
for viewing. The translite frame may be rcmjovod from the window by unscreiving the wing nut 
fastening one end of the upper giooved bar. 


The translite film or paper requires no special tech - 
nique in handling and developing. The developmeni 
the fixing and the washing of the translite film ot 
paper is similar to that employed in preparing ordi ¬ 
nary photographs. Wide variations in exposure of 
the translite film are possible since the translite fihn 
has a rather wide latitude. 

Translites may easily bo made to resemble the spec i- 
men more closely by the application of coloring p 4 r- 
nients directly to either side of the film or paper. 
Eastman Transparent Oil Colors are best suited ar d 
should be used undiluted and applied directly wi' h 
cotton applicators and then blended. Excess coli>J* 
may bo removed easily by means of “thinner” applied 
in a similar manner. | 

Photography has been used as an inexpensive niea»9 
of recording detail of preparations, etc., for furtlner 
study. Ordinary photographs usually fail to create 


the illusion of depth, and this means of mounting 
and illuminating translites is efficient and inexpensive. 

Ibvikq Rehmak 
Q USTAV® J, NOBAOK 

Department of Anatomy, 

New Yoek Dniveebity 
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CONSERVING OUR HARVESTS^ 

By F. C. BRADFORD 

U. S. DEPARTMENT OP AORICULTURE, OLENN DAI.E, MD. 


Three and a half centuries ago Francis Bacon said 
“I take all knowledge to be luy sphere.” Though 
competent scholars state that Bacon was far from 
having full knowledge of the science of his day, his 
aspiration was not ridiculous or even particularly 
remarkable in his time, and had he given to science 
half the time he devoted to statecraft he might well 
have mastered all the science that was then known. 
An Italian contemporary of Bacon, Giambattista della 
Porta, made studios which are still mentioned in his¬ 
tories of optics, included in his extensive ‘^Magis 
Naturalis,” a chapter on producing new plants— 
probably the first organized article on plant breed¬ 
ing—wrote a work on plant signatures and in modern 

1 Address of the president of the American Society for 
Horticultural Beience, Dallas, Texas, December 30, 1941. 


literary histories he is discussed as the leader of the 
notable group of writers of Italian comedies in a 
period when Italian comedy was the most notable 
literary movement in the world. A century later the 
best-known English writer on gardening, John Evelyn, 
by whom greenhouse heating was considerably ad¬ 
vanced and gardening made respectable, was only a 
part-time horticulturist; he was also an authority on 
some of the fine arts and rather constantly engaged 
with public affairs. Most of the German pomologists 
of the early nineteenth century made their extensive 
varietal studies and wrote their monumental works in 
time spared from their labors as pastors or teachers. 
VYhen our own agricultural colleges and experiment 
stations were organized, nearly two centuries after 
Evelyn, full-time horticulturists were rare in their 
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staffs; most of the pioneer teachers and investigrators 
not only worked on the various phases of horticulture, 
but also served either as botanists, entomologists or 
pathologists and sometimes as foresters and superin¬ 
tendents of grounds. Many horticulturists now in 
active service have taught or investigated pomology, 
olericulture, greenhouse construction, floriculture, 
plant breeding and landscape gardening. They have 
in numerous cases seen one-man departments grow 
into section a lized departments, with staffs of 20 to 30 
men. 

The two needs most conspicuous when this e3&pan- 
sion began, research and extension, have received 
most attenti^m, with results that are most gi’atifying. 
The successive volumes of Proceedings of this society 
provide a graphic presentation of cumulative increase 
in horticultural research. If all vehicles of publica¬ 
tion of horticultural investigation were considered, 
the equation representing the increase might approach 
that of accelerated motion. Increase in horticultural 
research is not confined to the United States. Many 
other nations have research stations doing work of a 
high order, most of them comparatively new. As an 
example, it may be noted that pollination studies on 
tl)e Bartlett pear have been reported in Australia, 
Canada, South Africa, Switzerland, Germany, En¬ 
gland, the Scandinavian countries, the United States 
and possibly other countries. There need be no con¬ 
cern about quantity. 

The Proceedings of this society also illustrate very 
well a great improvement in the quality of the work 
done; the increasingly frequent appearance of articles 
by horticulturists in the journals of the pure sciences 
furnishes additional evidence of the quality of the 
research done in horticultural departments and, con¬ 
versely, physiologists and anatomists arc increasingly 
utilizing horticultural material in their own research. 
It is true that improvement in quality is still needed, 
here and there, hut the best promise of lliat improve¬ 
ment is the self-examining attitude of research work¬ 
ers, and their concern for the quality of their work. 
Some improvement in choice of problems, more con¬ 
certed attack from various angles, are needed, but 
these concern direction of research primarily, rather 
than its excellence. 

On the whole, then, our research work is sound and 
with proper support can be relied on to continue in 
that condition, so fur as present signs are indicative. 

The very productiveness of research and its ad¬ 
vanced nature have, however, created a new problem, 
rapidly becoming acute, through the inadequacy of the 
existing mechanism to the task of digesting and 
assimilating research results, incorporating them into 
the existing body of information, with such modifioa- 
tiorw of this body as they may necessitate, to the end 


that the whole body of information is always complete 
and always ready for use. Thirty years or so ago, 
this problem was much less pressing. There is abun¬ 
dant evidence that the horticultural teaching of that 
period was far from utilizing all the information then 
in existence, largely because it was not in readily 
available form, and the horticultural teacher of those 
days had too many subjects to cover to permit him 
to develop any subject thoroughly by library research. 
In spite of this failure to utilize existing information 
already stored on library shelves, the horticultural 
investigator and teacher had no great difficulty in 
keeping abreast of current investigations on horticul¬ 
tural crops. The first comprehensive American ex¬ 
periments on orchard fertilization and orchard man¬ 
agement were just approaching publication; spraying 
employed only three or four standard materials; the 
first serious studies on sb^rage were still new. Most 
of the experiment station work was published in bul¬ 
letins and these were so few that each one was studied 
and discussed by all horticultural investigators and 
teachers. The average investigator of that period 
worked on projects covering nearly the whole range 
of horticulture and could keep abreast of current 
literature on all of them without losing much sleep. 
A volume of the size of any of our Proceedings would 
contain all the horticultural researcli published in 
several years in the earlier period. 

Thus little more than thirty years of horticultural 
research and teaching have developed a stage of spe¬ 
cialization so advano4)d that in the institutions with 
the larger staffs each member, it has been said, con¬ 
tinually knows more and more about less and less. 
Sheer abundance of information is increasingly cir¬ 
cumscribing the field in which each man can keep 
thoroughly or even well informed. In many fields the 
investigator could spend so much of his time reading 
pertinent literature that he would have scant time for 
research of his own. It is doubtful whether any 
student of hormones could read all the papers on 
homiones that have been printed in the lost ten—or 
even five—years and still do research. The student 
who would read all current literature on citrus fruits 
in the original papers would need command of at least 
English, French, German, Spanish, Portuguese, 
Italian, Russian, Dutch and Japanese. If the litera¬ 
ture on limited fields taxes or exceeds the time and 
energy of the specialist in those particular fields, it 
is manifest that he must fail to keep well acquainted 
with related fields and his reference to them through¬ 
out his working life is in many cases based on what 
he learned in college. 

Changes in the techniques of investigation have 
been even greater than those in quantity. Chemical 
methods, plant physioiogieal teehniquea, virtni^ un- 
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known in horticttltnral investigation 35 years ago, 
have become common. Btatistioal analysis was then 
new in the biological sciences^ and no horticultural 
research had been placed under its scrutiny. Genetics 
was a new term. Little was known about plant 
viruses* Eaeh of these techniques is ever progressing, 
each has its own growing literature. Thus moderniza¬ 
tion of implementation requires that the investigator 
be constantly alert; this in itself is a considerable task. 
The increasing requirements of attention to method¬ 
ology inevitably limit the time available for thoughtful 
study of literature of those phases of horticulture 
that do not occupy the investigator at the moment. 
Little by little each of us has been forced to negloel 
readings we should accomplish. No other coui'se is 
open. That we may retain even approximately com¬ 
plete command of some subjects, we must leave others 
rather largely in status quo, and before long our oe- 
(tasional dealings with them are made with incomplete 
knowledge. 

Wisdom is not a new invention. If research i^ 
sound its value is not ephemeral. None the less the 
very machine that was created to produce facts is by 
its own exacting requirements and its productivity 
burying facts under other facts unless they have an 
immediate cash value. It would be very comforting 
could we believe that some vaguely defined buoyancy 
kept everything valuable afloat on the surface while 
the trivia were engulfed; unfortunately this is not the 
ease. Discoveries of great value have been ignored 
because their importance seemed small at the moment 
of their enunciation. When Nicholas Longworth in¬ 
duced the son of a Cincinnati market gardener to 
reveal the secret of securing crops from pistillnU* 
strawberries, the use of pollenizers quickly bocanm 
general and was not forgotten, because pistillate 
varieties were being grown commercially. This 
^'secret'^ had, however, been published in England in 
1815 and in France nearly 50 years earlier than that 
and had been forgotten because it had no important 
immediate application. These reports were not in 
obscure journals; one had been published in the 
Transactions of the Royal Society; the other in a 
standard book. Mere publication evidently is not 
enough to insure continued recognition. 

We who ore here present will collectively hear 
literally hundreds of papers at this session; those 
will be neatly printed and the collection will take its 
place on library shelves, alongside thirty-odd similar 
volumes. But this is not the end. Research will not 
die with the dosing of this session. Another volume 
win be added next year and the next and so on. The 
students who come into the field in 1951 will be so 
biwy reading the new volumes that few of them will 
erd: get back along the d^ilf to the 1941 volume unless 


spedile reference sends them to it. Thus the study 
that can not at once be tied to something useful can 
become buried in 1941 as in 1760. If this material 
is worth the time, effort and resources that have gone 
into its preparation and publication, it is worth the 
udditioxml effort that will be necessary to keep it 
accessible. 

This confusion—if not chaos—^into which we are 
proceeding at a rapid rate is due to our failure to 
recognise our increase in wealth. We are still using 
the machinery and methods that were reasonably ade¬ 
quate 40 to 50 years ago, unconscious that we have 
outgrown them. 

Specialization has beyond question been productive 
of good results, but doubt may well be raised as to 
whether, in its present form, it can continue to func¬ 
tion smoothly when the influence now exerted by the 
older men with broad experience is no longer felt. 
Already there are disturbing signs. Sometimes rec¬ 
ommendations are made to alleviate one difficulty, 
without due consideration of all the effects of these 
rccomniendations, simply becatise the other effects lie 
beyond the specialist's purview. When staffs are com¬ 
posed entirely of specialists the lack of integration is 
likely to become acute. On the other hand, wide areas, 
thousands of farmers, still take tlieir immediate gui¬ 
dance from horticultural staffs so small that one men 
may be their reliance in a wide diversity of subjects 
as, conceivably, rootstocks, winter injuiy, boron defi¬ 
ciency and fruit storage. A position with this respon¬ 
sibility needs a more capable man than is required 
for any single position in a large staff. Usually a 
man in this situation has the most meager library 
facilities and the greatest imperative demand on his 
time. It is not surprising, therefore, that in occa¬ 
sional cases a practical grower has quoted published 
research of which the investigator had not heard. 

This condition has developed, obviously, through 
nobody’s intent and many are still unaware of its 
existence. The investigator naturally does not adver¬ 
tise hia failures to keep fully abreast of the times. 
The administrative official can not know many fields 
as well as the spi^cialists in those fields know them, 
and as long as their work is good he must assume 
that it could not be better. If he has suspicion that 
some phases are being neglected hia usual remedy is 
to hire another investigator. 

Responsibility for this situation rests basically even 
more on the colleges of agriculture than it does on 
the experiment stations. They have followed the pure 
soienees in exalting the investigator and ignoring the 
scholar. The whole structure of the requirement for 
the advanced degrees—particularly the doctorate—^in 
agrionltural subjects as in pure sciences reflects this 
with the greatest clarity. In the days when advanced 
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degrees were first awarded, the literature of science 
was so comparatively limited that mastery of it was 
easily attained by the candidate and his thesis was 
required to demonstrate his ability to conduct inde- 
pendent research. Thus, the early doctors of philoso¬ 
phy could legitimately claim to be scholars and inves¬ 
tigators. For some time it has been apparent that 
doctorates are being awarded to men who do not know 
thoroughly the literature of even their own science 
beyond the field of their theses, but no official recogni¬ 
tion has been made of the polite anachronism involved 
in welcoming doctors of philosophy into fellowship of 
scholars. Despite the great change in lines of work 
followed by graduates of agricultural colleges, despite 
their influx into industries connected with agriculture, 
the graduate student who wishes a degree, whatever 
his purpose, must still demonstrate his ability to con¬ 
duct independent research. A teacher in a Smith- 
Hughes agricultural high school who wishes to sup¬ 
plement the studies covered in his undergraduate 
curriculum may need advanced courses in many 
branches of agriculture, but if he wishes the master’s 
degree as a token of extra study beyond the bacca¬ 
laureate degree he must abandon thought of advanced 
courses in various agricultural subjects, concentrate 
on one and demonstrate through a thesis that he can 
conduct investigation. When he has done this, he 
may secure un increase in the stipend he is paid for 
teaching. A youth contemplating a career in indus¬ 
tries related to agriculture is likely to secure better 
preparation for this cjireer by taking the bachelor’s 
degree in two institutions than he will by taking 
graduate work. Many respectable institutions are 
now conferring the master’s degree for advanced 
course work, but agricultural colleges rather uniformly 
seem to be content to pour all their material into the 
old moulds. Agricultural study was once hailed as an 
escape from the rigid requirements of the old classical 
curriculum; with age it seems to become rigid in its 
own way. 

Every institution which awards the doctorate in 
literature and in history grants it for work which in 
the scientific field would be called discussion of the 
literature. There is no question of the value of this 
kind of work or of its repetition; the factual records 
of history may not change, but their interpretation 
changes with every generation. Only in pure science 
and in agriculture is this type of study without formal 
recognition. Official agriculture, whose every effort 
is sincerely in the direction of making the world’s 
knowledge available to the humblest farmer, expends 
great effttrt on research and in extension but assumes 
that systematizalion of information is an autocata- 
lytic reaction. 

Were the effects of this present traditional grooving 


confined to the misfortunes of the individual students 
who do not fit into it, they would be deplorable 
enough. Actually they reach much farther and affect 
us all. The standard requirement for the advanced 
degree exalts research work and inevitably establishes 
some unfortunate implications of relative values of 
different legs of the table. This notion is all too 
common. Naturally it leads to differences in prefer¬ 
ment. Extension men have their methods of securing 
reward, often through “pressure groups,” and ad¬ 
ministrative officials appear to secure a glow of mel¬ 
low feeling from rewarding the work of the successful 
research man, who, presumably, exerts no pressure. 
When these groups arc ciired for, if there is any 
balance, part of it is given to the teachers—unless 
the campus needs new sidewalks. Scholarship fares 
better in the humanities than it does in the sciences— 
or in agriculture. 

Thus the cycle is maintained. The horticulturist 
soon becomes aware of the directions in which lies 
preferment and ho “builds his fences out in the state” 
or he pushes his research—in any case he neglects 
his teaching in greater or lesser degree. The bright 
ambitious young man seeks ardently for full-time 
research or goes into extension, and the passing of 
time finds considerable numbers of men doing teaching 
because they were complacent and lacked aggressive¬ 
ness, rather than through any special aptitude. Teach¬ 
ing done by the research man is all too frequently 
very minute, detailed and exact in the portion of the 
course that pertains to his particular field of research 
and very shabby in the other portions. Sometimes 
two thirds of the student’s time in the course is given 
to the teacher’s research field and the remaining third 
to the rest of the subject. This is an easy way of 
discharging an unwelcome task. 

Unfortunately a teacher’s success can not bo mea¬ 
sured accurately until the students he had in his 
middle age have themselves become middle-aged. 
Administrative officials have some real difficulty in 
this appraisal, tor they can not widely rely very 
much on student opinion. They could, however, 
assure themselves that the candidate teacher is a 
scholar through the guarantee of his mastery of the 
literature of his subject that is implied in a degree 
awarded for scholarship, far better than by his stand¬ 
ing as an investigator of a limited portion of the 
subject he teaches. Attainment of a degree awarded 
for scholarly mastery of a subject, without reference 
to research proficiency, should be the preferred stand¬ 
ard for selection of teaching personnel. Were all 
agricultural students prospective investigators, the 
present arrangement would be satisfactory; they are 
not, and it is not. 

Scholarly s3rstematiiiafcion of knowledge end its 
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publioation could well form a part of the program 
of every institution. Publication of such works should 
not drain seriously the publication funds, for if proper 
standards are maintained, contributions of this sort 
will be far less numerous than the research papers. 
Publj<iatit)n of critical literature reviews would have 
several beneficial effects; it would make readily acces¬ 
sible in a few minutes information whose gathering 
and collation required months and years; it would 
grant recognition to those who perform these labors 
and it would invite appraisal of the quality of their 
work, as do the papers written by investigators. Un¬ 
wisely executed, this effort would be perilous for it 
could become misleading. High standards should be 
exacted and consultation with many specialists would 
be necessary; the work should be critical review and 
not unquestioning compilation. 

The influence exerted by men whose chief responsi 
bility and greatest distinction lay in providing com¬ 
plete, digested and evaluated information would be 
felt in many directions. It would constitute a strong 
force in a direction needed now more than ever, 
namely, coordination of research. It would relieve 
investigators of much of the labor of searching 
through great masses of reading to glean a small grist 
of pertinent matter, though it should not relieve them 
of responsibility for study of this modicum. More 
than one productive new lino of investigation has 
been suggested only after assembly and review of all 
the available pertinent facts. With specialization 
becoming more advanced, rnon of this somewhat more 
general training could be of great value to administra¬ 
tion of horticultural organizations. 

Investigators arc relying increasingly on abstract 
journals to bring their general information down to 
date. Therefore it is most humiliating to bo forced 
to acknowledge that lack of support making ab¬ 
stract journals increasingly inadequate. To secure 
reasonably complete coverage of horticultural litera¬ 
ture, its student must resort to foreign abstract jour¬ 
nals, admirably conducted, but still abstracted abroad 
and principally for use abroad. As a rule, abstracting 
done abroad is a paid service; in the United States 
it is almost entirely voluntary. This may have some 
influence on the results, but much more inhibitory on 
the usefulness of our abstract journals is the limit 
placed by lack of funds on the space that cun be 
allotted to any subject. This situation could doubtless 
be remedied by proper presentation of the value of 
the service and of its present inadequate coverage. 
It is possible, too, that abstract journals could increase 
their usefulness and their revenues by adopting a 
format lending itself to printing and sale of reprint 


separates that could be distributed readily into variomr 
flies. 

Though improvement of our abstract journals is 
very important and should be pushed cnorgeticnlly, 
principally by better support, these journals can not, 
however well conducted and however voluminous, be 
more than an adjunct in keeping our information 
continuously organized. Let any one who doubts this 
statement drop all pertinent notes on any one subject 
into a file for ten or even five years, and then try to 
comprehend the mass in time to answer a telephone 
call. Ijibr^irians^ lists of titles give only a start in 
this direction, for titles are often misleading as to 
content. Sporadic literature reviews introducing re¬ 
ports of investigation are ima*easingly inadequate, for 
they i)ropcrly ignore material not relevant to the 
investigation and they do not constitute a uniform 
progression covering a whole field. Whatever devices 
may be tried, there is no escaping the need of men 
trained in horticultural scholarship. These men 
should know tlie art of horticulture and know the 
supporting sciences; their linguistic attainments 
should be extensive; their geographic and historical 
knowledge should be adequate to permit evaluation 
of any piece of research in relation to its background; 
they should be proficient in finding, collating, organiz¬ 
ing and presenting information. They should find 
their chief delight in doing work of this nature. They 
must be able to consult freely with appropriate spe¬ 
cialists for critical evaluation of research reports. 
This is, to be sure, almost tlje identical set of specifica¬ 
tions that should be used in developing a good teacher. 
It involves fur more, however, than it did a few years 
ago in preparation, attainments and experience and 
it deviates rather considerably from the work reason¬ 
ably expected of an investigator. That it is not often 
realized at present is due to our persistent effort to 
make teachers out of men trained to be investigators. 
Work of this sort needs, therefore, official recognition 
as a definite career, honored equally with cognate lines 
of effort, with a definite line of approach, a definite 
outlet for its products, definite allowance of time and 
resources for its pursuit and definite reward for excel¬ 
lence in attainment. The man thus trained and thus 
employed could well become more than a specialist 
engaged to cure the effects of specialization; ho is 
the most likely of all to develop into the architect who 
builds structures from materials made by many men. 
Let us remember that Darwin accomplished as much 
or more by putting together scattered bits of informa¬ 
tion brought forth by others than he did by his own 
personal investigations. 
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UNVEILING OF THE BUST OF HENRY FAIRFIELD 
OSBORN AT THE AMERICAN MUSEUM OF 
NATURAL HISTORY' 


The unveiling of the bust of Henry Fairfield 
Osborn «n(i the opening of the new Hall of North 
Amerieau Mammals are appropriaU^ly brought to¬ 
gether in one meeting. To Osbom’s enthusiasm and 
unconquerable energy we owe this entire memorial 
building, dedicated to his friend and fellow-naturalist, 
Theodore Roosevelt. This building in turn forms a 
perfect setting for the new hall, which is filled with 
superb mounts of the larger North American mammals 
in their native haunts—beloved alike by Roosevelt 
and Osboim. Finally it was Osbornes life-long ad¬ 
miration of the larger mammals, living and extinct, 
which attracted to him such men as Madison Grant, 
Harold E. Anthony and James L, Clark, who have 
made Osborn’s dream a glorious reality. 

Osbornes scientitle studies on fossil mammals began 
in 1877, when he and several of his classmates at 
Princeton, including bis close friend and colleague, 
William Berryman Scott, made their famous first 
expedition to the Bridger Eocene basin of Wyoming. 
Here they discovered enough strange extinct forms 
of mammalian life to give them an uncontrollable urge 
to discover more. From this expedition sprang a long 
and ever-branching system of explorations, at Prince¬ 
ton under Scott and at the American Museum under 
Osborn. From the Flaming Cliffs of the Gobi Dessert 
and the withering slopes of the Siwaliks in India to 
the frozen soil of Alaska, many a “valley of dry 
bones’- has heard the clang of the explorer’s pick 
and yielded up its dead. Under the spell of the 
prophet the dry bones came together and thus it hap¬ 
pened that in our temple of science many an ancient 
leviathan rears his mighty frame before us. 

AD this and much more was set in motion by 
Osborn, who often went into the field himself; but he 
always gave full credit to his captains and other men 
whom he had inspired and trained in the science of 
paleontology. In such a roll of honor he would un¬ 
doubtedly himself inscribe the names of Matthew, 
Granger, Brown, Lull, Forster-Cooper, Andrews, 
Frick. And among the younger men of to-day are 
several to whom he was happy to entrust the future 
of paleontology. 

As a student of Huxley and a disciple of Darwin, 
Osborn developed a broad interest in many branches 
of the biological sciences, as shown in his general 
work “The Origin and Evolution of life”; but his 
jnost intensive work was in the field of mammalian 

1 Addresses at the unveiling of the bust of Professor 
Osborn, April 8, 1942. 


paleontology, His first imi>ortant memoir was a sys¬ 
tematic revision and study of the fossil teeth and jaws 
of the tiny mammals which were the oontcinporaries 
of the dinosaurs. Quite early (1888) began his in¬ 
terest in the evolution of mammaDan molar teeth. 
Cope had already supplied the first key to the inter¬ 
pretation of the origin of the complex folds on the 
surface of the crowns of the molar teeth of herbivorous 
inammals. Osborn very successfully used this “tri- 
tubercular key,” as he called it, to decipher the his¬ 
torical stages in the evolution of the molar teeth in the 
famDies of the horses, rliinoceroses, titanotheres, 
tapirs and many others. Elven at the present time, 
making aU due allowances for later discoveries and 
conrections, this Cope-Osbom theory is widely and 
usefully applied by many paleontologists. 

In Ills later years Osborn undertook to prepare a 
series of great monographs on the histories of the 
families of horses, titanotheres and proboscideans or 
rnastodonts and elephants. In view of the heavy 
demands on his time from many other directions, his 
achievements in this field were truly enormous. The 
monograph on the titanotheres, numbering 953 large 
(]uarto pages, 797 t-ext figures and 236 plates, was 
published in 1929. The great two-volume monograph 
on the Proboscidea was not completed until long after 
his death, the second volume having been published 
last month. But apart from one signed chapter on 
the geology of the Proboscidea, which is contributed 
by Dr. Colbert, one of Professor Osborn's former 
assistants, all the essential parts of this monograph 
are exclusively his own and they have been assembled 
and edited according to his own plan by hia former 
secretary, Miss Mabel R. Percy. 

These two great works stand out among the 940-odd 
entries in his bibDography and wiD be eonaulted as 
long as paleontology remains a living science. In 
spite of the vast complexity of the family tree of the 
proboscidea and of the many gaps that still remain 
in the record, this monograph presents cumulative evi¬ 
dence that the molar teeth, tusks and other parts of 
the ancestral elephants have become modified in the 
various ways described by Osbom. But those who 
prefer to ignore or to ridicule such evidence for the 
reality of evolution as an historical process will doubt* 
less continue to rely upon their dialectic skill and 
strive to prove that evolution is not h fact because it 
is impossible. 

Osborn’s greatness as a scientist depended upon his 
greatness as a man. His vi^n, enihusissm, eonyic^ 
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tioa, porsmtenee, persuasiveiiesa, tolerance and re- 
Btraiut made him suceesaful both aa leader and in¬ 
vestigator. Indeed those of us who were close to him 
AS a scientist immediately felt and responded to his 
benign induenoe as a man. 

The portrait in bronze by Joy Flinsch Buba, which 
will presently he unveiled, while almost Olympian in 
its impression, will bring us face to face with Osborn 
the scientist, philosopher and friend, as we knew him 
in his later years. But this vital record in bronze may 
also suggest to us the young Osborn, fresh from his 
contact with Darwin and Huxley, and already in¬ 
spired with the first vision of evolution, which cul¬ 
minated in his monograph on the Proboacidea. 

William K. Gregory 

Amkoioan Moskom or Nattjral HisimY 

The contribution which men make to the advance¬ 
ment of a civilization can never be accurately Assessed 
and least of all by contemporaries who inevitably tend 
to exaggerate the importance of existing cf)nditions 
which often prove ej^mcral. Moreover, the seed 
which men sow frequently flowers long afterward and 
is consequently overlooked during their lifetime and 
immediately thereafter. Furthermore, acts, ideas, 
convictions which may elicit current criticism nn<l 
disparagement not infrequently prove later to have 
been abundantly justified. Both for what they do and 
for what they fail to do, men are often misjudged and 
the near view of them is by no means to be regarded 
«B entirely reliable. 

The man whose memory we are gathered to honor 
to-day is, fortunately, immune to any serious peril of 
lack of appreciation, although only time will approxi¬ 
mate a just evaluation of his accomplishments. His 
greatest contributions live on in this great institution 
which he seiwed so long and so brilliantly. As himself 
an eminent scientist, constantly contributing to push 
forward the boundaries of knowledge, by his example 
inspiring the members of his staff and scientists every¬ 
where to similar achievements, not less than by his 
administrative ability and his talent for interesting 
generous benefactors in the support of this enterprise, 
be left on indelible imprint upon his time. He put 
this museum into the very forefront of the great 
soientifle agencies of the period, stimulating through¬ 
out the nation a new understanding of the educational 
power of such institutions, while serving this great 
metropolitan community by opening ever wider to its 
dtieens the unrivaled wealth of its superb collections. 
In all this undertaking he worked side by side with 
bis loyal eolleagues in the organization-»-<prtmus inter 
par09. 

He was deeply enamored of the term **creative’^ and 
of the idea behind it. In a sense every voluntary act 


that anyone performs is creative. It initiates dianges 
in previously existing conditions, even as it was itself 
brought into being by preceding acts and events. 
Such a conception of creation is true, but it is sterile 
so far as concerns the situations in which Osborn was 
primarily interested. It is the notion of the creative 
whidi is discovered in the work of the artist, or the 
explorer and the research worker which embodies the 
ideals that Osborn had in mind and whose worth 
seemed to him supreme in the world of mind. The 
clearly formed purpose, the definitely articulated ob¬ 
jective, the carefully planned method of attack, the 
tireless and ingenious pursuit of the end sought, the 
untiring and courageous tenacity which can not be 
discouraged or disheartened—these are among the im¬ 
portant qualities which enter into the creative think¬ 
ing and conduct that kindled Osbornes enthusiasm and 
enlisted his support. 

In the work of the artist there may appear to be 
more of the purely spontaneous than in that of the 
.scientific research worker, yet the greatest works of 
art all reveal deep underlying purposes, involving the 
most careful planning, and an enormous investment 
of tedious labor in their realization. The Parthenon, 
the Dome of St. Peters, Giotti^s Tower, Eaphaers 
Transfiguration, Milton^s “Paradise liost,” Dante’s 
“Divine Comedy”—one can extend the list indefinitely 
—are all adventures of the human spirit in tlie crea¬ 
tion of enduring values into whose production have 
entered many of the most precious gifts of sheer intel¬ 
ligence. 

But Osborn’s interest in creative thinking was 
naturally not confined to the initial process of plan¬ 
ning, nor to the merely conscientious and laborious 
search for new facts. It inevitably included the effort 
to enlarge the horizons of recognized truth, to set new 
discoveries in effective relation to established knowl¬ 
edge, to formulate fresh and broader principles, more 
revealing correlations than those which had previously 
been understood or accepted. 

In this process his own work came at times under 
severe attack, for while the well-authenticated fact is 
reasonably immune to assault, the inferences based 
upon it, the generalizations arising out of the effort 
to orient it amid other data and principles, unavoid¬ 
ably lead to corrective interpretation at other hands. 
The man of sincere scientific spirit is never seriously 
irked by this experience, provided he be not essen¬ 
tially misrepresented, for much of this kind of rough 
and tumble is inevitable in all progress. Osborn cer¬ 
tainly had his full share of this type of conflict and 
would unquestionably accept with good grace such 
corrections and modifications of his own views as with 
the passing of the years the development of scientific 
knowledge may involve. Nor does it follow that be- 
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cause his own particular views may in certain cases 
fail to prevail, his contribution is in any way to be 
held lightly. Quite the contrary is the fact. Such 
approxiiimtion to truth as the human mind can ever 
attain is always the result of the clarifying increments 
made by successive generations of thoughtful men. 

Men posse.ssing such a combination of qualities as 
those of Henry Fairfield Osborn are all too rare. The 
good administrator is a familiar figure, the eminent 
scientist has many exemplar.s, even the scientist of 
deeply religious convictions, such as Osborn held, is 
by no means unknown; but it is extremely rare to find 


these gifts combined in one man, and when they are 
conjoined with a remarkable charm of personality and 
sterling integrity of character, we are confronted with 
one of the most unusual of the benefactions of a gen¬ 
erous Providence. 

Siuih a man was he in whose honor we have as¬ 
sembled in this place he loved. A distinguished scien¬ 
tist, a faithful friend, a great citizen—his memory 
will be kept ever green as long as this institution 
endures. 

Jamks H. Angicll 

The Nation at. Bsoadcastino Company 
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RAYMOND DODGE 

Raymond Dodge, A.B., Williams, 1893; Ph.D., 
Halle, 1896; honorary Se.D., Williams, 1918; emeritus 
professor in Yale University, died on April 8 at the 
age of 71 years. He was bom in Woburn, Massa¬ 
chusetts, in 187]. 

In the death of Professor Dodge, American psy¬ 
chology has lost one of its most stalwart pioneers. 
Few of his contemporaries have tnade so fundamental 
c<mtributiona and had so little occasion to recant. 
Endowed wnth a fertile imagination, practical in¬ 
genuity, far-sighted perseverance and a critical and 
philoBopliical bent of mind, he became a bold and 
rigorous experimenter in the development of psycho¬ 
logical techniques and in the implementation of his 
findings botli in theory and Avidely varied applications, 
lie was a level-headed and inspiring person. Young 
psychologists might well find in him a model of an 
upright scientist. 

We note six distinct epochs in his career: his forma¬ 
tive period in philosophy at Williams; his association 
with Benno P]rdmann in Hallo; the 26 years of teach¬ 
ing and rcsearcli at Wesleyan University, Connecti¬ 
cut ; the association with Benedict in research on nutri¬ 
tion in the Carnegie Institution of Nutrition; the war 
episode; and the professorship at Yale. 

After a year of graduate work at Williams he went 
to Germany to continue his studies in philosophy. He 
there sot up a life-long and intimate association with 
Professor Erdmann, took his doctorate under him and 
became his assistant and collaborator in extensive 
researches and publications in the field of experimen¬ 
tal psychology of reading which he long regarded as 
his specific field of investigation, particularly the field 
of eye movements. For this he built the Erdmann- 
Dodge tachistoscopc, the Dodge mirror tachistoscope 
and an apparatus for the photographing of eye move¬ 
ments. With each of these instruments he found 
scores of applications. He was the first to measure 
and classify eye movements and to utilize that tecli- 


nique in pure psychology, education, physiology, 
pharmacology, psychiatry and war. 

In 1909-1910 he had sabbatical leave and spent 
one semester in the Marey Institute in Paris and 
another in Giittingen with the pliysiologist, Max Ver- 
worn. Here he also became closely associated with 
G. E. Miiller in psycho-physics. In 1916-1918 he 
took leave of absence from Wesleyan and spent two 
5 '^ears in research in Columbia University having to do 
mainly with neurophysiological characteristics of 
human variability. Later be spent one year in the 
nutrition laboratory of the Carnegie Institution study¬ 
ing the psychoniotor effects of light doses of alcohol. 

With the coming of the war he entered war services 
with extraordinary vigor. In the Navy service he 
invented an instrumental device for the selection and 
training of gunners which has had wide and effective 
use. Of his activities in World War I he writes in 
his autobiography: 

My second excursion into the applied field was during 
the Great War. It really amounted to a concentration 
of my on tiro scientific oxporieivco into a few months of 
agonizing exploitation. Probably no one else on the Psy¬ 
chological Committee except the chairman had the privi¬ 
lege of participating in so many phases of war service. 
I was a member of tho original planning committee formed 
at tho spring meeting of Experimentalists at Harvard, 
of the Psychology Committee of the National Hesearch 
Council, of the Committee on Fatigue of the National 
Committee of Defense, and of the Committee on the 
Classification of Personnel in tho Army. I was chairman 
of the Committee on Vision and of the Committee on 
Psychological Instruction of the Psychology Committee, 
Psychological Consultant of the Training Section of the 
Bureau of Navigation of the Navy for tho selection of 
listeners, and, at the end of the war, responsible for tho 
psychological side of the Lookout School at New London 
os Lieutenant Commander, TJ.S.NJl.F. Naturally I was 
not equally effective in all these enterprises, but all were, 
I think, reasonably successful. I was glad of aU the 
opportunities for national service but especially glad to 
be in the anti-submarine warfare whloh aroused die more 
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than any other phaee of the war. One of the g^eat 
moment* of my life wa* when, after months of work as 
oonBultant, I found myself an officer of the U.S.N.B.F. 
for Bcientidc service. 1 have a suspicion that my appoint^ 
ment trans^essed many Naval traditions.^ 

Dodge carried heavy editorial responsibilities; Edi¬ 
tor, Psychological Bulletin, 1904-1910; Psychological 
Review, 1910-1915; Journal of Experimental Psy¬ 
chology, 1916-1920; Psychological Monographs, 1927- 
1931; associate editor of Journal of Comparative 
Psychology, Psycho-Biology and Journal of General 
Psychology. 

He had many responsibilities in learned societies, 
notably, the National Academy of Sciences, the Na¬ 
tional Research Council, chairman of the division of 
anthropology and psychology in 1922-1923, and 
American Psychological Association, president, 1016- 
1917. 


His bibliography up to 1931 is published in the 
Psychological Register.* His autobiography appears 
in Volume I of the “History of Psychology in Auto- 
biography.“ 

In 1924 he went to Yale and associated himself with 
the psychological triumvirate—Dodge, Yerkes and 
Miles in the Institute of Human Eolations, from which 
he retired in 1936. 

Carl E. Seashore 

RECENT DEATHS 

Dr, Joseph Charles Arthur, since 1916 emeritus 
professor of botany at Purdue University, died on 
April 30 at the age of ninety-two years. 

Dr. John H. Skinner, professor of animal hus¬ 
bandry and dean emeritus of the School of Agricul¬ 
ture of Purdue University, died on April 28 at the 
age of sixty-eight years. 


SCIENTIFIC EVENTS 


THE MARINE BIOLOGICAL STATION AT 
PORT ERIN 

According to the report of the acting director of 
the Marine Biological Station at Port Erin, work 
during 1941 was again determined by the continuance 
of war conditions. Visits by student classes have 
been rendered all but impossible by the ban on resi¬ 
dence within the Port Erin Internment Canjp of any 
but the permanent population of the village. Never¬ 
theless, a number of postgraduate workers and one 
school class have been able to make use of the station’s 
facilities, under police permit, while occupying rooms 
outside the camp area—a course recommended to other 
prospective workers. The closure of Port Erin to 
summer visitors has reduced the income from the 
aquarium to negligible proportions, so that this side 
of the work is being kept at care-and-maintenance 
level. Endeavor has been made, by cooperation with 
the Army Educational Scheme and in other ways, to 
render service to the members of H.M, Forces now 
in the island. There have been several organized 
visits by parties of soldiers, and the acting director 
has given numerous illustrated lectures, on marine 
and other topics, at two military centers. On the 
soientidc side, the work of both staff and visiting 
research workers has been closely aligned with that 
of oertain official and quasi-official investigations into 
(a) the reproduction and growth-rate of certain sea¬ 
weeds of industrial importance, with a view to their 
rational harvesting, and (b) the further development, 
under war conditions, of the Ashing potentiality of 
Manx waters. 

lO. Murchison (Ed.), “History of Psychology in Auto- 
biofrapl^,’* Vol. I, 1930, 99-121. Worcester, Mass.: 
Clark University Press, 


More time than usual has this year been devoted to 
the library; a considerable overhaul has taken place, 
arrears of binding made good and an entirely new 
shelf-catalogue and un accessions register prepared. 

With the help of one or two assistants with ex¬ 
perience in library work, the collection of separata 
on marine biological and hydrographical subjects, 
numbering several thousand papers, has been entirely 
reorganized. 

In view of the continued deprivation of income 
from the public aquarium and from fee-paying stu¬ 
dents, the departmental grant of the university to the 
station, for the session 1941-42, has been increased 
from £150 to £200. A renewal for the same session 
of the grant-in-aid from H.M. Development Commis¬ 
sion of £100 is also acknowledged. 

STANDARDS OF THE AMERICAN SOCIETY 
FOR TESTING MATERIALS 

The Executive Committee of the American Society 
for Testing Materials has recognized the desirability 
of providing for prompt modification of standards 
during the national emergency and that some ap¬ 
propriate method be established in anticipation of 
necessary changes, particularly in specification re¬ 
quirements, due to possible rapid shifts in the avail¬ 
able supply of materials under present conditions. 

The procedure planned, as given in the Bulletin of 
the society, provides that 

in the case of oertain metals and alloying elements, for 
instance, scarcity and the need of conservation for defense 
purposes might point to the need of modifying the usual 

»0. Murchison (Ed.), “The Psychological Register,’' 
Vol. IIL 1932, 133-134. Worcester, Maes.: Clark Uni¬ 
versity Press. 
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•pecified compositions of many alloys containing lucb 
critical materials, and of doing so more promptly than the 
regular procedure would permit. In fact, in most instances 
it will probably be found preferable not to change the 
standard itself but to provide for temporary optional re¬ 
quirements. Our regular procedure provides that a stand¬ 
ing committee, after approval in its group, can refer to any 
time proposed tentative revisions of standards, new tenta¬ 
tive standards or changes in tentative standards to Com¬ 
mittee E-10 on Standards. While in this way reasonably 
prompt action can be taken with respect to desirable 
changes leading to formal revisions of a standard, a pro¬ 
posed emergency procedure is now offered our committees 
which is intended to expedite the approval and publica¬ 
tion of emergency revisions of a temporary nature and at 
the same time provide adequate safeguards in their pro¬ 
mulgation. 

^Revisions promulgated under this procedure are to be 
construed as representing optional requirements, to be 
introduced by the following expression: Where it may 
be considered by the purchaser a satisfactory revision for 
the specific application or use desired.” 

Proposed temporary modifications shall first have the 
approval of the appropriate subcommittee of the sponsor¬ 
ing committee or duly appointed subgroup of that sub¬ 
committee and shall have the endorsement of the chairman 
of the main committee. The emergency revision shall then 
be submitted to Committee E-10 for approval for publica¬ 
tion with the specification in question. If approved by 
Committee E-10, it will bo published with the specifica¬ 
tion either in the form of a sticker or as an accompanying 
sheet and will also be published in the next succeeding 
issue of the Bulletin, Any emergency revisions approved 
during the year will be recorded in the next annual report 
of the standing committee. All such revisions will be 
subject to annual review and the standing committee shall 
annually report its recommendations with respect to them, 

GIFTS AND BEQUESTS TO CORNELL 
UNIVERSITY FOR 1941 

Gifts and bequests to Cornell University during 
the fiscal year ending July 1, 1941, amounted to $2,- 
261,037, according to the annual report of treasurer, 
G. F. Hogalaky. Of this amount $1,054,330 was 
added to the university’s permanent endowment, 
which is now $33,871,539. 

Gifts for current use included $384,024 for research 
and investigatorehips, $100,000 toward an addition to the 
physical plant, $31,138 for departmental development, 
$26,730 for scholarships and loans and $119,604 for 
miscellaneous purposes. The balance is composed of non- 
endowment funds, of which some are specifically re¬ 
stricted as to use and others expendable at the discretion 
of the Board of Trustees. 

The total includes $312,902 in current gifts from 
7,220 alumni through the Alumni Fund Council, a record, 
both for amount contributed and number of contributors, 
unsurpassed since 1931. Cornell alumni also gave $37,- 
903 during the year toward the university's program 
for developing athletic facilities. 


The largest bequest, $508,678, came from the estate of 
James Parmalee, Olevelaud real estate operator a&d 
financier, who was graduated from Cornell in I876.< 
Gifts from the Rockefeller Foundation for endowment, 
research and departmental development totalled $697,426. 
Of this sum, $600,000 was to endow the Department of 
Public Hoalth and Preventive Medicine in the Comell 
University Medical College in New York. The foundation 
also made grants fur research in tuberculosis, amino 
acids, longevity, reflex behavior, maixe stock, chemistry, 
physics and the history of the Far East, and for de¬ 
partmental development in public health, anatomy, drama, 
music and Russian language and literaturOk An addi¬ 
tional $5,555 was received from the General Education 
Board for a project in critical thinking. 

8. 0. Johnson and Bon, Inc., gave $56,500 toward the 
establishment pf the Herbert Fisk Johnson professorship 
in industrial chemistry, and the Olin Foundation eontrib- 
utod $100,000 toward the development program of the 
Bchool of Chemical Engineering. 

Among the notable bequests received during the year 
were additions amounting to $76,280 to the John McMullen 
Fund for scholarships in engineering, bringing the total of 
this fund to more than $2,000,000; $49,644 and an art col¬ 
lection valued at $35,000 from the estate of Roger P. 
Clark, an alumnus of the university; $32,380 of an an¬ 
ticipated $100,000 from the estate of John A. Heim, a 
graduate of the Medical College in 1905, to be used for 
scholarships in the Medical College, and $31,392 from the 
estate of L. L. Seaman, $25,000 from the estate of Henry 
R. Ickelheimer, $21,678 from the estate of Mary Kerseb- 
ner, $19,030 from the estate of RoUie B. Low, $13,829 
from the estate of Mabel Estey Rose, $11,600 from the 
estate of Della 8. Bishop and $10,000 from the estate of 
8. Wiley Wakeman. 

Among the numerous grants for research were funds 
of $21,950 from the Josiah Macy, Jr., Foundation for 
research in neurology, pneumonia, senility, biotin, avia¬ 
tion and family health; $15,012 from the National Re¬ 
search Council for studies of student pilots, morphology, 
metabolism, visual fatigue, physiology, air-sickness, night 
blindness and other phases of medicine as applied to 
aviation, and $9,101 from the GLF Exchange for studies 
in freezing foods, dairy feed, poultry, phosphate, cereal 
breeding and legume inoculant. 

Anonymous contributions of $18,000 and $20,000 and 
the sum of $10,000 from Stanton Griffis, a graduate In 
1910 and a university trustee, were received to be added 
to endowment funds. The sum of $10,000 waa received 
from the Ralph Hits Memorial Fund to establish a scholar¬ 
ship in hotel administration. 

THE NASHVILLE MEETING OF THE ELEC¬ 
TROCHEMICAL SOCIETY 
At the annual meeting of the Electrochemical So¬ 
ciety, which was held at Nashville from April 16 to 
18, two symposia were presented—one on Electric 
Fomaoe Reactions,'' in charge of Dr. John D, Snlli- 
van, of the Battelle Institute, Columbus, and tiic olhcr 



UMk 8, 194S 


SCIENCE 


475 


on ^^Corroaion,” in charge of Dr. R. M. Enraa, of the 
Bell Telephone Laboratories, New York City. In 
addition to technical papers presented at the various 
seotions, one morning session was devoted to ^'Electro¬ 
chemical Research.’' 

At the banquet on Thursday, President Raymond R. 
Ridgway spoke on "Crystal Gazing with War Time 
lUnmination." The award of the Weston fellowship 
to William E. Rooke was announced at the dinner. 
Mr. Roake will work on the glass electrode under 
Professor Malcolm Dole at Northwestern University. 
There was also announced the award of the "Young 
Authors” prize to Dr. Edward Adler, of the College 
of the City of New York, who recently received the 
doctorate of philosophy at Columbia University, for 
two papers that were presented at the Cleveland con¬ 
vention a year ago on "Photovoltaic Effect” and 
"Semi-Conductor Photocells and Rectifiers.” 

OflScers of the society elected for the coming year 
are: President, E. M. Baker, University of Michigan; 
Vice-presidents, R. B. Hears, Aluminum Company of 
America, New Kensington, Pa.; J. A. Lee, Chetnical 
and Metallurgical Engineering, New York City; and 
C. L. Mantell, United Merchants and Manufacturers’ 
Management Corporation, New York City. Dr. Colin 
G. Fink, of Columbia University, is secretary of the 
society. 

The next meeting will be held in Detroit from 
October 7 to 10. 

THE NATIONAL ACADEMY OF SCIENCES 

The National Academy of Sciences held its regular 
annual meeting at Washington in the building of the 


academy and the National Research Council on April 
27 and 28. 

The meeting was devoted entirely to matters con¬ 
cerning the present work of the academy, considera¬ 
tion of possible changes in its structure and operation, 
and with the election of officers and new members. 
There were no sessions for the presentation of scien¬ 
tific papers and no social functions, except a smoker 
for members on Monday evening. 

OflScers and new members of the academy were 
elected as follows: 

Foreign Secretary (to succeed L, J. Henderson, de¬ 
ceased) : Walter B. Cannon, Harvard Medical School. 
Members of the Council: A. N, Bicliards to succeed Mm- 
self; G. W. Corner to succeed C. A. Kraus. 

Foreign associate: Robert K. 8. Lim, Peiping Union 
Medical College. 

Members of the eicadcmy: 

Homer Burton Adkins, University of Wisconsin. 

Lyman James Briggs, National Bureau of Standards. 
Hans Thacher Clarke, Oolumbia University. 

Ralph Erskine Cleland, Indiana University. 

Charles Haskell Danforth, Stanford University. 

Albert Einstein, Princeton, N. J,, fcireign associate of 
the academy since 1922. 

CFonrud Arnold Elvehjem, University of Wisconsin. 
Michael Hoidclbergcr, Columbia University. 

John Gamble Kirkwood, Cornell University. 

Paul Dyer Mcrica, 67 Wall Street, New York, N. Y, 
Thomas Midgley, Jr., Worthington, Ohio. 

Francis Dominic Murnaghan, the Johns Hopkins Uni¬ 
versity. 

John Torrence Tate, University of Minnesota. 

Alfred Marston Tozzer, Harvard University. 

Ernest Edward Tyzzer, Harvard Medical School. 
Selman Abraham Waksman, Agricultural Experiment 
Station, New Brunswick. 


SCIENTIFIC NOTES AND NEWS 


The Herty Medal of the department of chemistry 
of the Georgia State College for Women at Milledge- 
ville has been awarded to Dr. Townes R. Leigh, dean 
of the College of Arts and Sciences of the University 
of Florida, in recognition of "distinguished services as 
a teacher and of his research in plants and soil.” At 
the presentation of the medal Dr. Leigh will make an 
address, entitled “The Spirit of Science." 

Db. Rudolph Matab, professor of general and 
chemical surgery emeritus at the Tulane University 
of Louisiana, has been presented with the Medal of 
Havana, the highest distinction conferred by that city, 
in commemoration of the anniversary of the birth of 
Dr. Gallos 1. Finlay, of Havana, Cuba. 

At a recent meeting of the Cleveland Medical 
library Assodation a portrait of Dr. William E. 
Bruner, professor emeritus of ophthalmology at 
Reserve University, was presented to the 


association, and an alcove in the library was named 
for him. 

Forhbb students of Professor Arthur S. Watts, 
chairman of the department of ceramic engineering 
of the Ohio State University, honored him at the 
Ohio State Ceramic Alumni dinner in Cincinnati on 
AprO 22. At the dinner, which is held each year 
during the annual meeting of the American Ceramie 
Society, the establishment of the Arthur S. Watts 
Fund was announced. This fund, for which $1,400 
has so far been received, will when completed be used 
as a scholarship or loan fund for students in the de¬ 
partment of ceramic engineering at the Ohio State, 
Professor Watts was presented with a book contain¬ 
ing letters of greetings, congratulations and appre¬ 
ciation from more than two hundred of his former 
students. 

Akoko the recipients of honorary degrees conferred 
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OB April 26 at the graduation ceremonies of the Uni¬ 
versity of Pittsburgh were Forest A. Foraker, pro¬ 
fessor of mathematics since 1912, and J. LeRoy Kay, 
curator of paleontology at the Carnegie Museum. 

Dr. Paul D. White^ physician at the Massachusetts 
General Hospital, Boston, was elected president of 
the American Heart Association at the recent New 
York meeting. 

Officers of the Grinnell Naturalists Society elected 
at the annual meeting held at the University of Cali¬ 
fornia on April 11 are: President, Seth B. Benson, 
Museum of Vertebrate Zoology, University of Califor¬ 
nia; First Vice-president, Robert T. Orr, California 
Academy of Sciences; Second Vice-president, D. F. 
Tillotson, Califoraia Division of Fish and Game; 
Recording Secretary, D. F. Hoffmeister, University 
of California; Corresponding Secretary, Thomas L. 
Rodgers, University of California; Treasurer, Frank 
A. Pitelka, University of California; Council Members 
(two-year term), C. A. Reed and John Davis, Univer¬ 
sity of California. 

Members of the faculty of Columbia University who 
will retire this year include Dr. Robert S. Woodworth, 
professor of psychology; Dr. James H. McGregor, 
professor of zoology; Dr. W. Benjamin Fite, Davies 
professor of mathematics; Dr. Horatio B. Williams, 
Dalton professor of physiology; and Dr. Ernest L. 
Scott, associate professor of physiology. 

Dr. J. B. S. Norton, professor of plant pathology 
at the University of Maryland, a member of the 
faculty since 1901, plant pathologist and botanist at 
the Experiment Station, retired from active duty on 
April 1. He has been appointed professor emeritus 
and will continue his work in plant breeding and 
taxonomy and on the botanical herbarium of the uni¬ 
versity. 

Dr. Samuel H. Maiion, of the Case School of Ap¬ 
plied Science at Cleveland, has been promoted to an 
associate professorship of physical chemistry. 

Dr, Royse P. Mtirpht, assistant professor of plant 
breeding and assistant in agronomy and plant genet¬ 
ics at the University of Minnesota and at the Experi¬ 
ment Station, has been appointed associate professor 
of agronomy and associate agronomist at Montana 
College and Station. He takes the place of Dr, A. M. 
Schlehuber, who resigned recently. 

Dr. F. R. Immer, acting vice-director of the Ex¬ 
periment Station of the University of Minnesota, has 
been made vicc-director. He will continue his work 
as professor of agronomy and plant genetics. 

Dr. John S. Karling, professor of mycology at 
Columbia University, has been granted a Bermuda 


biological fellowship for the study of chjrtrid para¬ 
sites of marine algae. 

Dr. Noe Higinbotham has been appointed plant 
physiologist to conduct investigations with rice at the 
Beaumont Substation of the Texas Agricultural Ex¬ 
periment Station during the absence of Lieutenant 
C. E, Minarik. Dr. Higinbotham held a Seeasol re¬ 
search fellowship in botany at Yale University dur- 
ing the past year. 

Dr. Frank J. Tone, since 1895 president of the 
Carborundum Company, Niagara Falls, has retired 
from the presidency and has been elected to the newly 
established position of chairman of the board of 
directors. 

Dr, L, W. Bass, of the Mellon Institute of the Uni¬ 
versity of Pittsburgh, has been api>ointcd director of 
the New England Industrial Research Foundation, 
Inc. He will engage in u systematic study of the 
manufactures and industrial problems of the New 
England States. Special emphasis will be placed on 
wartime requirements and on the furnishing of tech¬ 
nical information to small and medium-sized com¬ 
panies. 

Dr. Frank P. Cullinan, senior poniologist in the 
division of horticultural crops and diseases of the 
Bureau of Plant Industry, U. S. Department of Agri¬ 
culture, has been appointed assistant chief of the 
bureau. 

H. W. Straley, III, head of the department of 
geology at Baylor University, Waco, Texas, has re¬ 
signed. At the end of the spring quarter he will 
become connected with the Eastern Exploration Com¬ 
pany in the Appalachian and Interior oil and coal 
fields. 

Dk. George William Hunter, III, assistant pro¬ 
fessor of biology at Wesleyan University, has received 
a captain^s commission in the Sanitary Corps, Medical 
Department of the Army. He is now stationed at 
the Army Medical School, Washington. 

Dr. j. S, Potter, staff member of the department 
of genetics of the Carnegie Institution of Washing¬ 
ton, Cold Spring Harbor, N. Y., has been commis¬ 
sioned a captain in the Army of the United States. 
He reported on May 6 at headquarters of the Army 
Air Forces in Washington. Dr, Potter has been 
granted leave of absence from the Carnegie Institu¬ 
tion for the duration of the war. 

Dr. Harry B. Feldman, of the Worcester Poly¬ 
technic Institute, is serving as captain in the Chemical 
Warfare Service at Edgewood Arsenal, Md. 

Members of the National Patent Planning Commis¬ 
sion set up by President Roosevelt are Charles P. 
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Kettering, chairman, Owen D. Young, Chester C. 
Davis, Edward F. McGrady and Frances P. Gaines. 

A SPECIAL committee “to appraise the work of the 
American Standards Association and to propose a 
program of development and financing” was author¬ 
ised at a meeting on December 10, 1941, of the board 
of directors. Members of the committee have now 
been appointed as follows: R. £. Zimmerman, presi¬ 
dent of the American Standards Association, chair¬ 
man; 8. Bruce Black, National Association of Mutual 
Casualty Companies; George S. Case, American So¬ 
ciety of Mechanical Engineers; C. L. Collens, National 
Electrical Manufacturers Association; Howard Coon- 
ley, Manufacturers Standarducation Society of the 
Valve and Fittings Industry; H. S. Osborne, of the 
Telephone Group of the association and chairman of 
the Standards Council; J. C. Parker, vice-president, 
Consolidated Edison Company, until recently a mem¬ 
ber of the board of directors and of the council of 
the association. 

The annual Mellon lecture of the Society for Bio¬ 
logic Research of the School of Medicine of the Uni¬ 
versity of Pittsburgh was delivered on April 23 by 
Dr. Herbert M, Evans, Morris Herzstein professor of 
biology and director of the Institute of Experimental 
Biology of the Medical School of the University of 
California. He spoke on “Unsolved Problems in An¬ 
terior Pituitary Physiology.” 

Dr. E. D. Adrian, F.R.S., professor of physiology 
at Cambridge, is giving a series of Iccture.s under the 
auspices of the British Council in Buenos Aires, 


The Linacre Lecture of the University of Cam¬ 
bridge was delivered on May 6 by Sir Joseph Bar- 
croft, emeritus professor of physiology. He spoke 
on “The Onset of Respiration at Birth.” 

A MEETING of the Optical Society of America will 
be held at the Massachusetts Institute of Technology, 
Cambridge, on July 20, 21 and 22. A special feature 
of this meeting will be a symposium of invited papers 
on fluorescence and phosphorescence. Sessions will 
also be held for the reading of contributed papers. 

The tenth annual Summer Conference on Spectros¬ 
copy and Its Applications, sponsored jointly by the 
Optical Society and the Massachusetts Institute of 
Technology, will also meet from July 20 to 22. Admit¬ 
tance) will be by reservation as usual. Further infor¬ 
mation and tickets to the conference can be obtained 
from Professor George R. Harrison, Massachusetts 
Institute of Technology, Cambridge. Arrangements 
have been made to include the program of the Con¬ 
ference on Spectroscopy in the program that will bo 
issued early in July for all members of the Optical 
Society. 

The American Association of the History of Medi¬ 
cine held its eighteenth annual meeting at Atlantic 
City on May 3, 4 and 5. The address of the presi¬ 
dent, Dr. Jabez H. Elliott, of Toronto, was entitled 
“Observation and Interpretation.” Dr. Hugh H. 
Young, of the Johns Hopkins Medical School, gave 
an address entitled “Crawford VV. Long: the Pioneer 
in Ether Anesthesia,” in commemoration of the one 
hundredth anniversary of the first application of ether 
ane.sthosia. 


DISCUSSION 


THE METHOD OF CONGRESSIONAL APPOR¬ 
TIONMENT UNDER THE LAW OF 1941 

Public Law 291 (H.R, 2665), signed by the Presi¬ 
dent on November 16,1941, directs that future appor¬ 
tionments of representatives in Congress shall be made 
by the method of equal proportions. 

This method, devised in 1921, seta up the following 
criterion of a good apportionment. Suppose on actual 
apportionment bill, allotting any given number of 
seats (say 435) among the several states, is before 
Congress for consideration; and suppose an attempt 
is made to improve the bill by transferring a seat from 
one state to some other state. Such proposed transfer 
of a seat from one state to another state should be 
made if, and only if, the percentage difference between 
the congressional districts in these two states would be 
tedueed by the transfer. 

For example, Arkansas has a 1940 population of 
1,040,887, and Michigan 5,256,106. Under the method 


of equal proportions, Arkansas gets 7 scats and Michi¬ 
gan gets 17 seats, so that Michigan's district (309,183) 
is 11.02 per cent, larger than Arkansas's district 
(278,484). But if a seat were transferred from 
Arkansas to Michigan, giving Arkansas 6 and Michi¬ 
gan 18, the Arkansas district (324,898) would be 11.26 
per cent, larger than the Michigan district (292,006). 
Since 11.26 is greater than 11.02, the transfer should 
not be made. 

By following a short-cut process of computation, 
the Bureau of the Census prepares, ^fter each decen¬ 
nial census, an apportionment table which is certain 
to satisfy the above test for every pair of states. But 
any dispute between two states can be settled imme¬ 
diately by a direct application of the test, the only 
data required being the populations of the two states 
directly concerned and the number of seats allotted 
to each. 

An extensive Bibliography on Methods of Appor- 
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tionm^nt may be found in the American Mathematical 
Monthltf, vol. 49, p, 115, February, 1942. 

For the convenience of any one who may wish to 
reproduce the "short-cut process of computation" we 
append the working rule actually followed in the 
Bureau of the Census. 

Given, the populations of the several states. First, 
assign one seat to each state (here 48 in number). 
Second, multiply tlie population of each state by a 
series of multipliers given in Table 1. The number of 
multipliers used for each state should be somewhat 
greater than the number of seats expected to be 
assigned to that state. 

TABLE 1 


Multipliers the Method of Equal Proportions 


k 

Multiplier 

k 

Multiplier 



27 

.0377 4267 

2 

.7071 0678 

28 

.0363 6965- 

3 ! 

.4082 4829 

29 

.0360 9312 

4 

.2880 7613 

30 

.0339 0318 

5 

.2236 0080 

31 

.0327 9129 

fl 

.1825 7419 
.1543 0335- 

32 

.0317 6003 

7 

33 

.0307 7287 

8 

.1330 3062 

34 

.0208 5407 

0 

.1178 5113 

35 

.0289 8865+ 

10 

.3064 0926 

30 

.0281 7181 

11 

.0953 4620 

37 

.0273 9983 

12 

,0870 3883 

38 

.0266 6004 

13 

.0800 6408 

39 

.0209 7022 

14 

.0741 2493 

40 

.0253 1848 

15 

.0090 0666 

41 

.0246 0324 

16 

.0646 4972 

42 

.0240 9813 

IT 

.0006 3391 

43 

.0235 3104 

18 

.0571 6620 

44 

.0229 0002 

19 

.0640 7881 

45 

.0224 7333 

20 

.0512 9892 

40 

.0219 7935- 

21 

.0487 9500 

47 

.0210 0662 

22 

.0466 2421 

48 

1 .0210 6380 

23 

24 

.0444 5542 

40 

.0206 1906+ 

.0426 6283 

60 

.0202 0305+ 

25 

.0408 2483 

61 

.0198 0296+ 

26 

.0392 2323 

62 

.0194 1839 


(In this table, M=:l/\/[(k “ l)k]; the entries may 
be verified by squaring, without extracting any square 
roots.) Third, arrange all the resulting products in a 
single list in order of size, beginning with the largest. 
This forms a "priority list," indicating the order in 
which seats (in excess of 48) shall bo given out. 
Fourth, assign seats to the several states in the order 
thus indicated, until any desired total (say 435) has 
been reached. 

As noted above, any dispute between two states can 
be settled without any knowledge of the technical 
process of computation, by direct application of the 
test, 

. Edward V. Huntington 

Haevaad Univebsity 

SOME OBSERVATIONS ON THE FEEDING 
HABITS OP THE OCTOPUS^ 

In recent years much has been written pertaining 
to the feeding habits of marine animals and of the 

1 Contributions from the Scripps Institution of Ocean¬ 
ography, New Series, No. 163. 


minute details of the mechanisms involved in the cap¬ 
ture and ingestion of their food. These studies result 
from an appreciation of the fact that the fundamental 
relationship among different species of a community 
of animals is a nutritional one, and in order to better 
understand the ecological implications, it is essential 
to know how the animals as individuals are able to 
capture their food or to escape the enemies preying 
upon them. The type of food utilized in any specific 
ease is determined (sometimes within narrow limits) 
by the type of feeding mechanism possessed by the 
organism. Animals capable of active locomotion 
must seek out biotopes which support their food and 
the density of the organisnm preyed upon will be 
determined in large measure by the efficiency of the 
catching apparatus of the predator, which is thus a 
factor in the balance of nature. 

A common method of capturing food is by means 
of netting or screening devices such as the fine bristles 
on the appendages of barnacles, copepods, etc., or the 
gill rakers of fishes or whalebone of baleen whales. 
These netting devices, owing to their sieve-like nature, 
function to concentrate finely divided and scattered 
planktonic food gathered from a large quantity of 
water. A study of the feeding habits of the octopus 
reveals an ensnaring device of quite different nature, 
since, though it functions to make a multiple catch, 
it is not designed to filter but rather to impound. 

The commonly observed method of gathering food 
by the octopus is that of lying in wait or stealthily 
approaching and suddenly striking out at its prey 
with a tentacle and grasping it with the aid of the 
suckers. But in addition to this method, small prey 
such as shrimp and small fish which live among low- 
growing seaweeds on the bottom, and which possess 
great agility in escaping the predator, may be caught 
in larger numbers by throwing over them a canopy¬ 
like web formed by the loose extensible membranes 
of skin connecting the bases of the tentacles and ex¬ 
tending for some distance along the sides of each4 
This method of feeding was observed in the field on 
several occasions for large specimens of ParootopuB 
apollyon near the University of Washington Oceano¬ 
graphic Laboratories at Friday Harbor, Washington, 
and in view of the apparent want of published records 
of similar observations, it is deemed worth a brief 
note at this time. 

The fishing action consists essentially of four steps: 
(1) gliding stealthily forward over seaweed beds wMIe 
three or more tentacles are extended forward and high 
off the bottom; (2) the upraised tentacles are then 
slowly arched, bringing the distal ends downward with 
almost imperceptible movement to the bottom where 
the end suckers presumably attach to the hard bottom; 
(3) when this has been aeeomplished the loose web 
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of the tentacles ie extended with incredible speed so 
that the membranes of skin between adjacent tentacles 
form a closed canopy or ‘‘not” under which the shrimp 
and Hah lurking: in the sea weeds are impounded; (4) 
now the canopy is gradually diminished in size by 
pressing the tentacles closer to the ground in such a 
manner that the catch is slowly forced inward towards 
the mouth. The whole process is then repeated, some¬ 
times in quite rapid succession. One specimen kept 
under observation from a rowboat made fifteen 
“hauls” in twenty minutes. The method is sometimes 
modified somewhat to a more commonly observed one 
whereby the animal pounces forward upon the prey 
with a less extended canopy. 

Martin W. Johnson 

ScoiKPs Institution of Ookanoqrapht, 

La Jolla, Calif. 

INFECTIVITY OF EXTRACTED, UNPRE¬ 
SERVED TOBACCO MOSAIC VIRUS 
RETAINED 28 YEARS 

The extracted, unpreserved virus of mosaic-diseased 
tobacco may retain its infectivity for a long period of 
time HI vitro under certain conditions. 

On February 27, 1914, I set aside a portion of the 
original extracted virus of tobacco mosaic with which 
I was working at this time. This virus was used for 
studies upon which early papers were based, includ¬ 
ing, among others, “The Mosaic Disease of Tobacco”’ 
and “Effects of Chemicals on the Virus of Mosaic 
Disease.”® 

A portion of the original virus, merely filtered 
through filter paper, was placed in a vial, tightly 
stoppered with cork, and kept on a shelf at room 
temperature since 1914. 

This virus, tested in 1936, was found to be as in¬ 
fectious as when first extracted. It was again tested 
in 1942, by inoculating twenty small Connecticut 
Broadleaf plants, using the method of rubbing the 
virus on the glandular tricbomes of the leaves on 
February 27, The first symptoms of mosaic were 
indicated on March 7 on nine plants, and the remain- 
ing eleven plants showed symptoms on March 9. 
Control plants had shown no symptoms several weeks 
later. 

The pH of this original virus was determined at the 
time of testing in 1942 with a Beckman pH meter, 
using a glass electrode, and was found to be 6.76 or 
near neutral. These tests indicate clearly that this 
virus, although stored without preservatives at room 
temperature, was highly infectious 28 years later. 

!ln “A Textbook of Plant Virus Diseases,” by Ken¬ 
neth M. Smith, 1937 (p. 232), it is stated that sterile, 
filtetrod juice retains its infectivity probably several 

t^uU:40, XT. 6. D. A,, 1914. 

* Agrio. Rw., 18, 1918. 


years, but that ordinary extracted sap stored at room 
temperature soon becomes reduced in strength. The 
latter statement appears to be based upon the paper 
“Accuracy in Quantitative Work with Tobacco Mosaic 
Virus,” by F. 0. Holmes.® Holmes found a rapid re¬ 
duction in number of infections in aging, undiluted 
and unpreserved virus stored at room temperature. 
His results would indicate a partial breakdown or 
denaturing of the infective principle, whereas this has 
been slight in the case of my 28-ycar-old virus. 

Long ago I found that the degree of infectivity of 
such extracted, unpreserved virus would quickly de¬ 
cline, even to the point of becoming entirely innocu¬ 
ous, or the virus might remain highly infectious for 
years. In general, two types of fermentation ap¬ 
peared to occur, one resulting in acid conditions ap¬ 
parently very destructive to the virus, accompanied 
by a sour or acid and not unpleasant odor; the other 
with a near neutral reaction or low acidity condition 
favoring retained virulence, characterized by a most 
persistent and offensive odor. 

Dried and ground leaf material obtained from 
mosaic-diseased tobacco on November 9, 1916, and 
stored in a jar at room temperature was no longer 
infectious in 1936. 

These tests would indicate that the retention of 
virulence of extracted, unpreserved sap depends upon 
the type of fermentation which gains control under 
certain conditions. 

H. A. Allard 

Bureau of Plant Industry, 

U, 8. Department or Agriculture 

WEATHER FORECASTS 

Among the Science News “Items” in Science for 
December 26, the one on weather forecasts gives a 
quaint little pat on the back to one of the most per¬ 
sistent and wide-spread of popular misconceptions 
about our atmosphere. It is that “The air is heavy 
with moisture” when it is likely to rain. Of course 
the notion is wrong in both of its two possible aspects: 
(1) because of the molecular weights of water and of 
the hydrogen-oxygen mixture. If all the molecules 
of water vapor in a given volume of saturated air 
were taken out and replaced by an equal number of 
air molecules, all other conditions being unchanged, 
the weight would be increased by something of the 
order of one per cent. Dry air is heavier than moist 
air, (2) When it is likely to rain the barometer is 
invariably low and therefore the weight of the whole 
atmosphere above a given area of the earth’s surface 
is proportionally less than on a fine day when the 
barometer is ordinarily higher. Yet, if you try to get 
aa average university student to understand these 
facts, he is very apt to simply look reproachfully or 

I * Sot. flat., «6: 06-81,1988. 
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pityingly at yon, If he has enough nerve he may tell 
you that every one knows that the air is heavy on a 
muggy day because you can feel it so. To him it is a 
question of psychology and not of physics. One is 


tempted to wonder what the writer of the news item 
feels about it. 

J. Q. Davidson 

liA Jolla, Oalijt. 


SCIENTIFIC BOOKS 


THE CEREBRUM 

Emanuel Swedenborg. Three Transactions on the 
Cerebrum. Now first translated by Alfred Acton. 
Philadelphia: Swedenborg Scientific Association. 
Vol. 1, 1938. xxxiii + 731 pp. “Anatomical Plates” 
(bound as a separate volume, 176 pp., 148 figs.) 
Vol. 2, 1940. vui +179 pp. $12.00. 

Emanuel Swedenborg entered the field of neurol¬ 
ogy with an essay “On Tremulation.” He had studied 
Willis and Vieussens, but was under the spell of 
Baglivi^s “De Fibra Motrice.” Baglivi, working with 
Pacchioni, had seen the dura mater pulsate with pow¬ 
erful systole and diastole, and had called it the heart 
of the brain. The cerebral cortex, they agreed with 
Malpighi, consisted of minute glands which extracted 
a nervous fluid from the blood and discharged it 
through excretory vessels that made up the white or 
medullary substance. Thence the nervous fluid was 
sent through the peripheral nerves to all parts of the 
body, impelled in the twinkling of an eye, with the 
velocity of light, by the contractions of the dura 
mater. Every one knows, says Baglivi, how swiftly a 
sensory impression made by external objects is con¬ 
veyed to the mind’s chief domicile, the cerebrum; and 
he discusses the transmission of oscillations through 
solids and through liquids. 

For Swedenborg the oscillations are tremulations, 
and life (audition, vision, every sensation and motion) 
consists of these little vibrations—stillness and rest is 
death. Impacts from without are received by the 
cuticle, “which is nothing but a ramification of 
nerves,” and are conveyed centrally along the nerve 
sheaths which are extensions of the dura mater. “The 
meninges produce a continuous system of membranes 
over the whole body.” “The dura mater,” for ex¬ 
ample, “applies itself closely to the bones,” sending 
little tendons or threads far into their substance. 
Bone and periosteum are good transmitters, as are 
other membranes save when slack, so that reception, 
spreading like lightning through connective tissue 
misinterpreted as nerve, is diffuse; yet in the meninges 
“reside the most subtle sensations.” 

Outgoing tremulations in the nervous fluid follow 
the nerves into “finer and finer branches until they are 
finally expanded into membranes,” and the circuit is 
complete. The fluid distilled into the medullas flows 
“through the nerves into the membranes and then 
back again to the medulla, making a circulation simi-l 
lar to that of the blood.”* Pear, with low blood pres¬ 


sure and therefore slack membranes, prevents trans¬ 
mission of the nervous fluid and paralyzes. In 
telepathy one’s membrane “trembles from the tremula¬ 
tion of the other person’s cerebral membranes, just 
as one string is affected by another, if they are tuned 
in the same key.” 

With visions of a new neuropathology, Swedenborg 
published in briefest note nine “rules” of tremulation 
(1718), and prepared a manuscript on that subject 
which ho handed to the Royal Medical College a year 
later. The Board of Health (Sundhets Collegium) 
to whom it was referred for an opinion, passed it 
around and lost it; Swedenborg did not preserve the 
original draft, and all that remains of it is indeed the 
essential part, which he had sent with interesting 
letters, to his brother-in-law, librarian of the Univer¬ 
sity of Upsala.^ 

For the next 15 years Swedenborg was occupied 
“exclusively with minerulogical and metallurgical 
studies,” which led to his Opera philosophica et min- 
eralia (Leipzig, 1734, 3 vols., fob). Then he returned 
to neurology, reading and copying excerpts from 
nearly all the standard texts. In 1734 he published 
also “Dc Infinite,” or, in its English translation, “The 
Philosophy of the Infinite,”^ in which he considers 
the relation of soul and body, and concludes: “The 
soul resides particularly in the cortical substance of 
the cerebrum, and partly also in the medullary, where 
exquisitely subtle membranes can run connectedly 
from particle to particle, likewise above, around and 
within every particle of the above substance.” This 
idea of the prime iinportonoe of the cerebral cortex 
was not new. Willis (1664) had said that the reason 
for the duplex substance of the cerebrum appears to 
be that the cortical part exists to produce the “animal 
spirit,” and the medullary portion to distribute and 
utilize it. Varolio (1673) in colorful lines had de¬ 
clared the white substance of the cerebrum to be the 
mirror of the intellect and servant of the mind, since 
be considered the gray layer merely as white discol¬ 
ored through its great vascularity. 

Captivated by neurology, Swedenborg in 1736, at 

1‘ On Tremulation, * ^ by Emanuel Swedenborg. Trans¬ 
lated by C. Th, Odliiior. Boston [1899], xiS + 79 pp, 
(This includes parts of the letters, the entire publicauon 
of 1718, and all that remains of the 1719 MB.) 

2 Outlines of a philosophical argument on tiie infinite, 
and the final cause of creation and on the intercourse 
between the soul and the body. Transl. from the Latin 
by J. J. G. Wilkinson, London, 1847. xxx +160 pp. Be- 
printed os '*The Philosophy of the Infinite/’ Boston^ 
1848. 64 pp. 
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the age of 48, obtained leave of absence for travel and 
intensive study in that field. He spent a year and a 
half in Paris, presumably frequenting Dr. Petit^s 
School of Chirurgery, and went on to Venice, where, 
in 1738, he completed the manuscript which forms 
Volume 1 of Dean Acton^a translation. Volume 2 
consiata of the ^'Anujterdum additions** thereto (1740). 
Ilia plan was to copy whatever had been published 
on a given topic that seemed to him significant, here 
presented under the caption, “Anatomical Experi¬ 
ence,” and then to write his “Inductions** therefrom. 
Anatomy and Induction thus alternate through the 
volume, on 31 major topics, with an interruption of 
10 pages to state that it is inadvisable to consider 
the brain piecemeal, and to define “animal spirit.’* We 
are told (p. 422) tliat “the cerebrum ns affirmed by 
Hippocrates, Malpighi and others is the most perfect 
of all glands: that nowhere else can the marvellous 
nature of glands be explored to better purpose.” 

The importance of Swedenborg’s neurological 
studies is not so much from observations of his own, 
as from an uncanny appreciation of what was sound 
in the literature, especially the recent literature. He 
has perhaps overstated this in a remarkable, passage 
in his “Oeconomia regni HJiimnlis,**‘* abbreviated us 
follows (Clissold's translation, Vol. 1: p. 7-8) : 

In the experimental knowledge of anatomy our way 
has been pointed out by men of tlie greatest and most 
cultivated taleiils, such as fhiHtacluus, Malpighi [and 18 
more whom Sw(‘.deuborg names]; whose discoveries, far 
from consisting of failacioiis, vague, and empty specula- 
tiona, will forever bo of practical use to posterity. . . . 
There are others again who enjoy a natural faculty for 
contemfdating fact« already di.scovered and eliciting their 
causes, Both are peculiar gifts and seldom united in the 
same person. Besides, I found that as toon as I discov* 
ored anything that had not been observed before, I began 
(seduced probably by self-love) to grow blind to the 
research of otliers . . . [warping aiid twisting other phe- 
nomona into conformity with my supposed invention]. I 
therefore laid aside my instruments, and restraining my 
desire for making observations, determined rather to roly 
on tho researches of others than to trust to my owu. 

With the sciilpel and probe, Swedenborg also laid 
aside his pencil, for we have apparently only one 
neurological drawing that he made—a simple figure 
of his dissection of a duck’s brain iu dorsal view, to 

^ Swedenborg, K. Oeconomia rcgnl animal is in trans- 
actionoa divisa. 4to Pt. I, Ixtndmi et Amstelodami, 1740. 
Pt, II, Amstelodami, 1741. [Swedenborg’s ‘^regnum 
animalo” is not Cuvier’s, since “animalis” here means 
“pertaining to the soul.*'] The Economy of the Animal 
Kingdom, considered anatomically, physically and phiIo> 
sophically. Parts I and II. Translated by A. Clissold. 
London and Boston, vol. 1, 1846: vol, 2, 1846. Also, 2 
vols, Boston, 1868; also (the ed. here cited) New York 
[19031 voL 1, 664 pp.; vol. 2, 432 pp, (See ' ‘ A Bibliogra¬ 
phy oi tho Works of Swedenborg “ by James I^de. Lon¬ 
don, 1906. xviit 742 pp, 8,500 items.) Part III, transl. 
by A. Acton, Philadelphia, 1918. Ml f 386 pp. 


show the “innumerable” twigs between the cerebral 
artery and the sagittal sinus.* 

With neither pictures nor descriptions of his own 
work, it is often difficult to distinguish Swedenborg’s 
original observations from speculations and quota¬ 
tions. For example, as to the finer vessels t»f the cor¬ 
tex, he writes (p. 22-23): 

From the experiences adduced it seems inferable to some 
extent that the cortex, so calh?d, is the noblest eubstance 
of the brain, the individual parts whereof aro woven of 
arteries which havts terminated in the most delicate 
threads. . . . What spccilically that tunic is, which by 
mcauB of artcriofl is transmitted to tho spherules of this 
cortical 8ul)8tauce is a mutter that can not be explored 
by help of tlie senses. From various signs, however, it 
would seem possible to couriude that it is the inmost tunic 
of the. arteries. These arteries when they enter the cere¬ 
brum always relinquish their oviter coat and also their 
muscular, while tho inner coat is continued even beyond 
the moninges; and this conducts tho purest blood into the 
cortical substance itself, and thence into the fibrils. ThU 
will be further confirmed in tho Transactions on the 
Arteries of the Brain. 

Worthy of a Nobel prize! Since all vessels at first 
are endothelial tnttma and nothing more, and all per¬ 
fected vessels are but this iutiraa covered by accessory 
coats which are gradually lost on approaching the 
capillar^^ rumificationa, Swedenborg hero seems to 
have experienced a revelation. Yet what in fact is 
visible with ii good microscope, he dec!ares can not 
be seen. Willis, who hud attempted to picture and 
describe this intinin, had no such comprehensive idea 
of it But Swodcnbt)rg in that later reference (p. 
236-7) rather spoils it all by saying that the vessels 
of the whole cerebrum arc in no way ruled by the 
heart and vagus nerve—“the internal carotid artery 
puts off its muscular and other tunics and puts on 
tunics wholly different, to wit, a membranous tunic 
borrowed from the dura mater, and a filamentary 
or reticular tunic borrowed from the sympathetic 
nerve: it retains, however, its own inmost tunic.” 
Histologists know nothing of this change of coats. 
Elsewhere (p. 283) Swedenborg describes the inter¬ 
costal nerve and par vagum, not as alternatives or 
antagonists, but in close companion.ship in the vessel 
wall, “so that the artery or vein knows not by what 
inotory it is caressed.” The nerve enters the vessel 
wall “in a friendly fuslihm and nowhere is dissension 
to be seen.” 

* The Economy of the Animal Kingdom, Vol. 2, p. 94. 
No figure by Swedenborg accompanies Dean Acton ’« 
“Three Transactions” but an unnumbered, unpaged vol¬ 
ume of “Anatomical Plates” has been provided, selected 
from 20 of the authors cited by Swedenborg. The plates, 
with explanations conveniently opposite, are arranged 
a^habetlcally by authors, from Bartholin to Wiuls, 
Malpighi, with 26 pages of pictures, cliiefly of the chick, 
is perhaps predominantly represented. There are 21 
ipages of yieusaens ’ plates, 14 rrom Willis, 8 from Ruysch, 
lete.—an instructive assemblage of curious old drawings. 
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Swedenborg also had glimpses of a neuron theory, 
built upon Malpighi's observation of “glands” in the 
^ cortex, which were presumably groups of cell bodies. 
Leeuwenhoek had seen the smaller individual “glo* 
bules,” none too clearly distinguished from droplets 
of myelin and other debris. Swedenborg stated that 
tliere was no “scarcely visible spherule of the cortical 
substance” that does not “bring forth a fibre as its 
own proper path of determination”;—“the beginnings 
of the fibres are indeed ns many in number as are the 
spherules of this substance.” Thus he anticipated 
the demonstration of neuraxons. Dendrites he leas 
clearly adumbrated in the capillaments too fine for 
red blood to enter, wliich connect the vessels with the 
spherules. Each spherule which thus receives and 
discharges is a “brain in least effigy”—a “cerebel- 
lulum.” 

Swedenborg's recognition motor areas in the cor¬ 
tex is the acme of these divinations, accounted by 
Gustaf Retzius, in his presidential address before the 
Anatomical Congress of 1903, not merely as “rccht 
merkwiirdig” but as “wunderbar” and “erstnunens- 
wert.'*'^ For Swedenborg not only knew that such 
centers existed, but “on the whole he correctly de¬ 
scribed their location,”—that for the leg above, trunk 
in the tniddle and head below, in the anterior portion 
of the hemisphere, being related to the body “in an 
inverse ratio.” The historian Neuburger was pro¬ 
foundly impressed.® Ramstrbnj, seeking to account 
for this “work of genius,” believes that pathological 
cases, cou)bined with pictures and findings of Vieus- 
sens, were the source of Swedenborg's conception/ 
But, as the present reviewer has noted, when Swe¬ 
denborg declares that/he determination of what con¬ 
volution corresponds with tliis or that muscle of the 
body can be made only “per experientiarn in vivis 
animalibus, per punrtiones, aectiones ct compres- 
siones’^ he. recommends a succession of procedures that 
he learned from Baglivi. The latter studied the nen^e 
sheaths in living animals ^^varie puncHs, resecHs, 
affcctiaque.^^ 


Eetzius intimates that Swedenborg discovered the 
central canal of the cord and the eerebro-spinal fluid. 
An easy reference to Burdach would have sliown that 
the central canal was found by Estienne (1545) and 
that* Columbus, Piccolomini, Bauhin and Malpighi 
had considered it normal j moreover, Swedenborg 
merely surmised its existence. The cerebro-spinal 
fluid, as the reviewer finds, was known to Goiter in 
its usual thin and occasionally thickened condition 
(1673). Whatever i.s new in Swedenborg is not 
labeled us such, and often is buried in fiction and 
romance, not always “lustrous with points and shoot¬ 
ing spiciilae of thought”:—“The pons is the bed or 
conjugal chamber or couch for both the brains; for 
thei’e like a pair of consorts, they join their first em¬ 
braces and enter into a common covenant for the 
conception and bringing forth of their nerves.*' 
Swedenborg has made a long story of hia progres¬ 
sive study of the brain, nearly all of which is now 
available in English, included in the following works. 
On Tremulation, 79 pp.; The infinite, 160 pp.; Three 
Transactions, 2 vols., 910 pp,; Economy of the Ani¬ 
mal Kingdom, 3 vols., 1,381 pp.; The Brain, 2 vols,, 
1,439 pp,; Animal Kingdom, Part 3, 226 pp. Even 
when Swedenborg tore vertically in halves eight pages 
of Latin manuscript and threw one half away, the 
missing portion has been conjectured and added so 
that not a line be lost. It remains for some neurolo¬ 
gist to d&card the quotations, repetitions and revi¬ 
sions, and present Swedenborg's contribution in a 
form that docs not require a Swedenborg research on 
the part of every reader. For it is clear that Sweden¬ 
borg deserves an honorable place among the “Apostles 
of Physiology”—a place tliat too often has been 
denied him. Essential for this undertaking are the 
Three Transactions, now made available by Dean 
Acton, through his scholarly and devoted labor, in the 
highly commendable volumes here inadequately re¬ 
viewed. Fbbdbrio T. Lbwis 

Harvabu Mkoioal BoaooL, 

Boston 
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STATEMENT OF CONDITIONS OF THE 
AMERICAN CHEMICAL SOCIETY 

The American Chemical Society is still growing in 
numbers, in prestige and in influence, far more so 
than some of us who have been in closest touch with 
its progress had any reason to hope. It simply means 

fl *‘Emanuel Swedenborg aU Anatom uud Physiolog auf 
dmn Gebieto der Glohirnkunde. " Verk. d, Ariat nn 
2-14, 1903. ' 

« Dr. Max Neuburger. * ‘ Swedenborg's Beziehungen znr 


that American chemists are more and more realizing 
that the American Chemical Society is their friend, is 
interested in their welfare, is doing all it can to enable 
them to develop themselveg, and that membership in 
the society is a catalyst to success. Its efficacy is not 

Gehirnphysiologle/' Wiener Med» Woehmaehr,, 

51, col. 2077-2081, 1901. 

7 Martin Bamstrdm. Emanuel Swedenborg’s invesBgaf* 
tions in natural science, and the basis for ms etateniaoits 
concerning the functions of the breUn. Kungh 
Societet, Upxwola, 1910, 59 pp„ fob 





SCIENCE 


483 


il1w«^ appreciate by individuals who lack real pro- 
j^eMsional consciouaneBs. 

The society now has 30,400 members, of which 
slightly over 3,000 have joined in 1042. There has 
been a loss of approximately 1,000 subscribers to the 
Journal of the American Chemical Society; 1,200 to 
Chemical AbHtract^; 1,600 to Industrial and Engineer¬ 
ing Chemiatry; and 1,400 to Chemical and Engineering 
Newa, in foreign countries to which publications can 
no longer be sent and from which payment can not be 
received. In spite of this, on April 1, 1942, the Jour¬ 
nal of the Amerivan Chemical Society had 60; Indus¬ 
trial and Engineering Chemietry 431; and Chemical 
and Engineering News 1,481 more subscribers than on 
April 1, 1941. The subscription list of Chemical 
A bairactH^ on the other hand, has, on account of large 
foreign circulation, decreased 342 between these lwt> 
dates. Income from subscriptions, since the increase 
was largely duo to subscriptions at the special rates 
given lo members, is so far approximately $7,000 less 
ill 1942 than in 1941 on the saiiK^ date. 

Some of the society’s current specifle accomplish¬ 
ments for its meiubt^rs, outside of normal procedure, 
are herewith biought to your attention. 

The Committee on the Professional Training of 
Chemists has collected complete lists of the students 
in our coUeges and has sent a special questionnaire to 
all these students for registry in the National Raster 
of Scientific and Specialized Personnel. At this time, 
the conimiitc'c has been in session for four days and 
evenings, continuing its strenuous labors in studying 
and accrediting the chemical departments of our edu¬ 
cational institutions. The society owes the members 
of this committee a debt of gratitude for accomplish¬ 
ments which are having, and will continue to have, a 
far-reaching effect on our professional standing and 
on the quality of the chemists and chemical engineers 
whose sendees are in future to be utilized by our 
country. 

The Employment Clearing House is again function¬ 
ing, and continues to give unusual opportunities to 
onr members for contact with our best employers, thus 
rendering a service unsurpassed by any professional 
gi*oup. In order that those principles may be imple- 
malted, it is open only to employers who agree to the 
basic principles laid down by the Board of Directors 
in its action taken at Atlantic City on ‘^Employer- 
Employee Relationships’' (see News Edition, Yol. 9, 
p. 1014, September 25, 1941). A number of firms 
have written the society, stating that they were care¬ 
fully revising their lists of employees to be sure that 
they met at least the minima set by the directors, and 
a number of firms have stated that they are, and have 
'beau, exceeding the reeommendations for salaries to 
ehemista and chemical engineers. From the 


reports coming from our colleges, it is very evident 
that the young men being graduated this year are 
receiving distinctly higher offers of compensation than 
in previous years. Unfortunately, this is not true of 
all employers and explains in part the number of 
individuals registering for employment or change of 
employment in the Employment Clearing House. 
Pratdically all those registered are seeking change of 
employment, the number of unemployed registrants 
being negligible. 

The American Chemical Society Committetj on Co¬ 
operation with the National Defense Research Com¬ 
mittee sent out a questionnaire last December, the 
results of which were embodied in the article, “The 
‘Production Army’ the ‘Combat Army,’ ” which 
appeared in the February 10 News Edition, This, 
too, has had its influence on a desire for change of 
employment, but it has lKH?n espeidally helpful in con¬ 
vincing authorities directing the war effort that there 
is a very serious scarcity of chemists and chemical 
engineers for the “Production Army,” and that re¬ 
placements for any who may be inducted are almost 
impossible unless other serious vacancies are created. 

Expenses ft)r paper and printing are increasing, 
the directoi>i having found it necessary to modify the 
society’s contract witli the Mack Printing Company 
to help meet additional costs forced upon the company 
in connection vdth labor and materials. Nevertheless, 
it is anticipated that with the increased support from 
American chemists we will again be able to balance our 
budget. 

One of the society’s most noteworthy accomplish¬ 
ments of the i)ast year was the quite definite estab¬ 
lishment of the full professional status of our members 
and the legal recognition of graduate chemists and 
chemical engineers as professional men. To-day, full 
membership in the American Chemical Society is a far 
better guarantee of professional standing and status 
than can be given by any state licensing board. 
Through the interest, encouragement and support 
given by the American Chemical Society to its mem¬ 
bers at the Shell Development Company in Emery¬ 
ville, California, it has been legally established that 
professional men can not be forced to submit to inclu¬ 
sion in any organization controlled by heterogeneous 
groups of non-professional men. It is a decision of 
far-reaching importance to tlie chemical profession, 
as outiined in the article on page 165 of the February 
10 issue of Chemical and Engineering Netvs, The 
National Labor Relations Board decision, No. R-3245, 
and briefs containing a compilation of the laws gov¬ 
erning these case matters, are available to groups of 
our members who may be thre^itened with coercion, 
All this was promised to the membership when the 
Committee on Economic Status was appointed. This 
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committee has been exceedingly active, and its report 
presented at this meeting, which will be published in 
detail in Chemical atid Engineering News and re¬ 
printed as a separate document, will bring much 
important and useful information to the chemical 
profession. 

Tlie sccretary^s office has been especially concerned 
witJi, and active in, problems affecting the proi)er allo¬ 
cation of chemists and chemical engineers in the coun¬ 
try's war effort. It is quite definitely recognized and 
admittfid that the normal place for chemically quali¬ 
fied men is in the “production army,” for it is there 
that true patriotism requires them to serve. Without 
them, the combat forces simply can not be supplied 
with the materials and implements of warfare. On the 
whole, Selective Service has functioned efficiently. 
General Hershey and his corps of assistants are ex¬ 
ceeded in efficiency and intelligence by no other group 
in the Army or Navy. The local boards are made 
up of patriotic citizens and, for the main part, of 
intelligent citizens. It would be surprising if all the 
6,600 local boards contained men who were capable of 
judging the importance to the war effort of graduate 
chemists and chemical engineers. Many mistakes liavc 
been made. Several hundred chemists and cliemical 
engineers, including some with seven years of training 
and additional years of experience, have been inducted 
into the Army and are now functioning as stretcher 
bearers, orderlies, pharmacists’ clerks, and in other 
necessary occupations, but occupations in whiclt high- 
school graduates could function with equal efficiency. 
As a consequence, their years of special training and 
experience are lost to the country. For reasons which 
no oru‘ can explain, there are apparently no channels 
in the War Department through which this man power 
can be assigned to chemical work, either in the produc¬ 
tion or combat armies. The situation is just us serious 
as if graduates of West Point were assigned to the 
ranks as privates. All efforts to remedy this situation 
have completely failed, in spite of the fact that the 
entire matter has been forcefully pre.senled to high 
authority. In many instances, also, students of chem¬ 


istry and chemical ongimn^ring have not been allowed 
to ooraplole their courses, which procedure is certain 
to deplete future supply should the war continue. 
These mistakes, however, have been caused by a few of 
the local boards only, and are not the rule. When ap¬ 
peals are properly made, and when details can be sent 
in time to Selective Service Headquarters, deferment 
for service in the “production army” is usually se¬ 
cured. Once inducted, Uie heist trained chemists and 
chemical engineerB are simply “genus homo” and at 
present no tiling can be done toward utilizing their 
qualifications in the country’s service. 

In contacting local boards, employers should call 
attention to Selective Service Memoranda 1-347, 
1-398 and 1-405. If the men who have been called in 
the draft are necessary men in work essential to tlie 
national health, safety and interest and to the war 
effort, the employ(‘r should make every effort to see 
that deferment is allowed. If the local board refuses, 
the case should be immediately appealed to the Appeal 
Board. When an appeal is taken but not before, 
if the employer will send to the secretary’s office a 
copy of Form DSS 42A uned in the appeal together 
with the Bidectce’s number arid local board number and 
address, the case W'ill be referred to Selective Service 
Headquarters in Washington for such advice and 
recommendation as the preiriises may warrant. Such 
appeals, when justified, have usually been granted. 
Eliminating previously mentioned errors, chemists and 
chemical engineers of America, with the exception of 
the group brought into tlje Army through their com¬ 
mitments ajs reserve officers, are serving tlie nation’s 
war effort where they feel they can serve best. 

The American Cliemical Society has to-day a list 
of 60,000 individuals who, at least, believe themselves 
to be chemists or chemical engineers with data as to 
the training and experience of each. It has been of 
inestimable value to the society, and has greatly helped 
to implement its aid to both tlie production and combat 
armies. 

Charles L. Parsons, 
Secretary 
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SOME PRECOCIOUS DEVELOPMENTAL 
CHANGES PRODUCED BY ADRENAL 
CORTICAL HORMONES 

The more important ftmetions ascribed to the 
adrenal cortical hormones are their ability (a) to 
maintain life, (b) to maintain at normal the carbo¬ 
hydrate levels in the tissues and (c) to maintain at 
normal levels the sodium, potassium and water bal¬ 
ance in adrenalectomized animals. On the other hand, 


excessive amounts of these hormones may be pre¬ 
sumed to be present in patients with adrenal cortical 
tumors, who may show marked bodily changes, the 
most pronounced of which are modifications of the 
sexual characteristics. These are attributed to the 
endocrine secretions of the tumor, among which have 
been identified several of the sex hormones (Reich- 
stein, Kendall). When these tumors occur in fully 
grown adults, it is difficult to delineate changes ottier 
than those upon the sexual functions. However, in 
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a case reported by Fraser/ an adrenal cortical tumor 
in a one-year-old male child not only resulted in pre- 
codouB development of the secondary sexual charac¬ 
teristics but also in precocious skeletal and dental 
87 * 0 wth. The epiphyses at one year were similar to 
those in a five-year-old child and the dentition was 
that of a three-year-old child. These changes may be 
due to the sex honnones ulone^ to the adrenal cortical 
hormones alone or to a combination of these. 

The purpose of the present report is to record the 
changes produced upon newborn rats by certain of 
the adrenal cortical hormones during the period when 
the greatest postnatal developmental changes normally 
occur. 

Over 200 newborn albino rats of the Sherman strain 
were employed. Experiments were performed in 
which either desoxycorticosterone acetate (DCA)* in 
sesame oil or coumiereially available aqueous adrenal 
cortical extracts^ were injected subcutaneously. These 
rats were controlled by injections of equivalent 
amounts into litter-mates of either sesame oil or 
Ringersolution. The sexes were about equally 
divided in the experimental and control groups. A 
group of 32 newborn rats was observed during the 
same period, but the rata received no injections what¬ 
ever. The DC A was injected in daily doses of 0.25 
or 0.50 mg and the adrenal corticnl extracts in daily 
doses of 0.1 to 0.6 cc. Within the first 24 hours of 
life, the preparations, especially DC A, proved toxic 
and resulted in a high mortality. How(?ver, when the 
injections were begun after the first day, there was no 
evidence of toxicity and no consistent difference was 
noted on the body weight between the hormone-in¬ 
jected and the corresponding control litter-mates. 
Hair growth, determined iricrcly by gross ob.serva- 
tion, was uninfluenced. 

In the hormone-injected rats the incisor teeth 
erupted approximately on the ninth day of life, which 
was always about 24 hours earlier than in the control 
litter-mates. Two to 3 days later the lower lip could 
be separated easily from the adjacent gingiva, reveal¬ 
ing a large extent of the incisor teeth. At this time 
the lips of the control litter-mates were not as well 
developed and still firmly attached. 

The eyelids of the baby rats began to separate at 
approximately two weeks of age. The eyes of the 
hormone-treated rats invariably opened li to 3 days 
before those of the Utter-mate controls. It was quite 

il. Fraser, Brit, Jour, Surg,, 27: 521, 1940. 

® Kindly supplied by Giba Pharmaceutical Products, 
Ino., and Boche-Organon, Inc. 

« Three preparations of aqueous adrenal cortical ex¬ 
tract were used. One was kindly supplied by the Upjohn 
Oompany. We are also indebted to Mr. L. Oaplon, or the 
Comptroller "s Office, Inspection Division, City of New 
for a generous supply of Esohatin and of Wilson’s 
Adrenal Oortez Extract 


striking to see the hormone injected baby rats with 
eyes wide open, when the eyelids of every one of the 
litter-mate controls continued tightly sealed. 

The precocity, ns evidenced by the advanced erup¬ 
tion of teeth and opening of the eyes, is based on gross 
observation. It is believed that many other changes 
may be taking place which require more detailed 
study. 

Growth hormone, the sex hormones and some other 
substances which have been injected into baby rats 
did not influence the time of eruption or of eyelid 
opening. Those experiments will be detailed in a 
more complete communication. 

Mjciiakl G. Mum nos 
Leo Pomerantz 

Department of Pharmacology, 

COLLKQK OF PHYSICIANS AND SUROKONS, 

Columbia University 

LACTATIONAL PERFORMANCE AND 
BODY WEIGHT* 

Figure 1 shows the relation of milk-energy produc¬ 
tion to body weight in mature animals of different 
species: dairy cattle (average of 368 **good” cows), 
dairy goats (average of 7 *‘good^^ goats) and white 
rats (average of 5 exc(?llcrit rat mothers). 

The data are generalized by the equation Y = aW^ 
in which Y represents milk-energy production and W 
body weight. 

The value of 6, the slope of the fitted line on the 
logarithmic or percentage grid, is about 0.7: the dif- 
fercmtial percentage increase in inilk-cnergy yield is 
0.7 as rapid n.s the corresponding percentage increase 
in body weight; increasing body weight 1 per cent, in¬ 
creases milk-energy yield 0.7 per cent. 

The precise numerical value of the slope b varies 
with the relative “dairy merit” of the animals. The 
significant fact is that milk-energy production tends to 
vary with and the value of h is 0.7 dh 0.1. 

This is significant because the minimum maintenance 
cost (basal encrg;\’' and endogenous nitrogen metabo¬ 
lisms), weights of neuro-endocrine organs, cross-sec¬ 
tion areas of the circulatory and respiratory vessels, 
circulation and ventilation rates, external and nutri¬ 
tive and excretory surfaces vary in similar manner.^ 
These percentage parallelisms bring out a fundamen¬ 
tal unity in apparently diver.se structures and func¬ 
tions. 

The fact that these structures and functions tend to 
vary with rather than with might have been 
inferred from geometrical and mechanical considera¬ 
tions. Geometrically viewed, surfaces tend to vary 

* CJontribution from the Department of Dairy Hus¬ 
bandry, Missouri Agricultural Experiment Station, Jour¬ 
nal Series No. 822. 

^ Vniv, Missouri Agr, Exp, Sta, Ees, Bulls, 328 and 336, 
1 ^ 41 . 
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with W*^^; mechanically viewed, the pull of gravity 
varies with while the strength of the supporting 
structures tends to vary with (that is, with the 

cross-section areas of the supporting structures); 
hence, to retain stability the supporting structures 
must grow more rapidly than the visceral organs, or 
the visceral organs must grow less rapidly than the 
body as a whole, approximately in proportion to 
'^2/3. jf. i^jjp metabolism-supporting visceral 

Olga ns and nutritive and excretory surfaces that con- 

BODY WEIGHT, lbs. 



BOOT WEIGHT, 
Fio. 1 


dition and limit the functional rates: basal metabo¬ 
lism, apparently milk-prod action, and perhaps all 
vital and productive processes. If the small and large 
animals were similar and if the body did not develop 
devices for partial co7npenaation of these get)jnelric 
and mechanical limitations, the slopes of the curves 
relating these structures and functions to total body 
weight could be predicted precisely from geometric 
and juechanical considerations; since, however, small 
and large animals are not similar geometrically, me¬ 
chanically or temporally, the value of the slope b in 
Fig. 1 for lactation, and for related structures and 
functions, can not be predicted precisely, but it may 
be said to be of the order of 0,7 ±: 0.1. 

The observation that minimum maintenance cost 
(basal meti*bo]i87ii) and milk production folhuv « 
parallel percentage course with increasing body 
weight suggests an economic application. If the total 
maintenance cost likewise parallels milk production 
with inercasing body weight, the gross eneTgeti<' effi¬ 
ciency of milk production (ratio of milk-energy pro¬ 
duced t-o digestible feed-energy consumed) should be 
independent of body weight^; and if it is, the mone¬ 
tary profit of milk production should rise with in- 

2 Thoro is no ronson for assuming that it takes different 
amounts of fml-encrgy to produce unit milk-onergy in, 
for exajiiple, 800- and 1,600-pound cows if the mainte¬ 
nance cost is excluded from the computations {net effi¬ 
ciency), If tlic maintenance item is included, the ratio 
of milk-energy prodiwed to total food-energy consumed 


creasing body weight because a major part of the ex^ 
pense of commercial milk production is for the labor 
of milking, feeding, cleaning, bookkeeping, housing, 
and so on; and such labor per animal is, within the 
species at any rate, practically the same whether it 
be relatively large or small. Hence, within a given 
gross energetic-efficiency class, the larger the animal 
the less the labor cost per unit milk-energy produced 
and, if other conditions are equal j the greater the 
profit per unit milk produced, and still greater per 
animal and per herd. 

Unfortunately, it is not known how total mainte¬ 
nance coat varies with inoreasitig body weight. It 
may rise more steeply than basal tuetabolism because 
the energy cost of moving the body is directly pro¬ 
portional to rather than to However, the 

voluntary movements may decline with increasing 
weight in such manner tliat the total maintenance- 
energy cost parallels the basal metabolism cost. Thus 
large animals appear to make fewer and slower move- 
nieuts than small, and the energy expenditure at 
approximately physiologically-equivalent work levels 
^nirallels the basal-metabolism energy in 1,500-pound 
horses, 700-pound ponies, and 150-pound men.** The 
jdata in Fig. 1 do not throw convincing light on the 
/maintenance problem. The gross energetic efficiencies 
' of milk production in the small animals in Fig. 1 were 
higher than in the large*: cows 31 per cent., goats 35 
per cent., and rata 44 per cent. These differences 
may be fortuitous, but they may also indicate that 
total maintenance-energy cost rises more steeply with 
increasing body w^eight than milk-energy production, 
duo either to selection factors or to physico-chemical 
inter-relations having a similar effect. 

Samuel Brodt 

Dkcartmbnt or Dairt Hussandry, 

UNivKEfliTy or Missouri 

EFFECTS OF Ca AND OTHER DIVALENT 
IONS ON THE ACCUMULATION OF 
MONOVALENT IONS BY BARLEY 
ROOT CELLS 

The concept of antagonism holds that Ga and other 
divalent eationa retard the entrance of monovalent 
ions like K and Na into the plant cell. The expinri- 
nxents upon which this theoi^ is based were, in gen¬ 
eral, performed with high and often toxic coneentra- 
tions of salt on cells or roots with little regard to 
their metabolic stains. 

{gross effidoncy) is the same if the ratio of milk-tiner^ 
produced to maintenaiioe-cuergy is tlie same in large and 
small animals. If, however, ^ malntenanceTenergy rhier 
more rapidly than milk production with increasing body 
we^t, the gross effioieney decreases with inerea^g body 
weight. 

» Univ. Missouri 4pric. Sxp. Sta. Mes, Bull and 
i Id,, BuU. m and m. 










B 6 c«nt investigations on the absorption of K and 
Br by actively metabolizing excised root systems of 
barley like those used by Hoagland and Broyer' 
showed that Ca and other cations appreciably in- 
creased the rate of absorption of K and Br as shown 
by analysis of sap expressed from previously frozen 
roots. Data from a typical experiment of 10 hours 
duration are shown in Table I. 

TABLE I 


Aluorptlon in mllUeculva- 
Solution _ lento per liter of »ap 





K 

Br 

.005N 

KBr . 


24.7 

IQ.O 

.005N 

KBr + ,001N 

OhSO* .... 

28.0 

23.5 

.OOflN KBr + .005N 

Vnmt .... 

30.0 

24.8 

,006N 

KBr + .026N 

CaSOi .... 

37.2 

30.1 


Potassium absorption from ElNOg and K 2 SO 4 solu¬ 
tions was also increased by Ca, 

In several experiments it has been found that Ca 
may increase K absorption by 80 and Br by 100 per 
cent, without affecting the rate of CO 2 production. 

Barley roots responded to Ca during simultaneous 
K and Br absorption regardless of their initial Ga 
content. Roots grown in the prelijiiinary pericKl in 
nutrient solutions saturated with CaSO^ responded 
fundamentally the same ns roots grown at lower Ca 
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levels when subjected to study over a subsequent ex¬ 
perimental period. Pretreatment of roots for 4 hours 
in saturated CaSO^ solution produced no change in 
the rate of K and Br inffux from dilute KBr solutions 
as compared with contred roots kept in distilled water 
during the pretreatment period. 

Roots maintained at several controlled temperatures 
from 10° C to 30° C all responded to the presence of 
Ca in the solution by increased rates of K and Br 
absorption. 

Calcium was always more effective than Mg and Mg 
more effective than Sr of like concentration in increas¬ 
ing the absorption of K and Br. Bu produced effects 
which depended upon the concentrations used, dilute 
solutions producing increases in K and Br absorption 
and more concentrated solutions producing decreases. 
Mixtures of Ca and Mg sulfales produced increases in 
salt absorption of the same general magnitude as did 
these salts used singly. This indicates that Ca and 
Mg are not perfonidng independent functions but are 
performing some common function, Ca being mf>re 
efficient than Mg. 

These results suggest the possibility that Ca and 
kindred cations can increase the permeability of the 
plasma membrane to K and Br during concurrent 
.salt accumulation. 

Fhank G. Viets, Jr. 

ITniveesity or California 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


USE OF COMPLETE FERTILIZERS IN CUL¬ 
TIVATION OF MICROORGANISMS 

SOMKTIMBS experimental work requires the use of 
very large quantities of a culture containing micro¬ 
organisms. For example, in the studies conducted by 
the authors on the physiology of feeding of oysters 
as much as 90 gallons of a rich culture of plankton 
were needed every day for a period of several weeks. 
Obviously it was impractical and virtually impossible 
to grow such large quantities of microorganisms by 
employing standard laboratory technic and using a 
culture medium such as MiqueFs. Therefore, a dif¬ 
ferent method was sought. A largo number of com¬ 
mercial fertilizing mixtures were tried, and several of 
them gave excellent results. 

The use of various fertilking substances in ffsh 
ponds and small lakes has long been practiced in 
Europe. Recently a number of American workers, 
notably Wiebe* and Swingle and Smith,® contributed 

XL Hoagland and T. 0. Broyer, Pkmt Phys., XI: 
471-^aT, 1936. 

lA. H. Wieb% BwU. Team Gime Fish and Oyster 
8t 1, 1936. 

M Bmigle and E. V, Bmith, Trms. Amsriean Fish 

19671989 * 


to our knowledge on t he use of fcii:ilizers in increasing 
the fish production of small bodies of fresh water. As 
a rule, after the addition of fertilizers, a significant 
increase in phytoplankton occurred. Thi.s in turn was 
followed by a prolific growth of zooplankton. 

The fertilizing mixtures used in our studies are 
known as complete fertilizers. They are usually desig¬ 
nated by a formula such as 5"3-5; 6 -3-6; lO-ff-4, 
etc., which indicates percentages of comj>ound 8 of 
nitrogen, phosphorus and potash. Many of these 
fertilizers contain large quantities of organic com¬ 
ponents such as cottonseed meal, castor pomace, soya¬ 
bean meal and steamed bone meal. There are also 
traces of copper, zinc, manganese, boron, iron and 
Some of the other elements. Of the numerous mix¬ 
tures tried the fertilizers .5-3-5 and 6-3-6 gave the 
best results. Both these fertilizers are used by tobacco 
growers. The relative value of each fertilizer was 
determined in a series of controlled laboratory experi¬ 
ments of growing cultures of Chlorella and Nitzschia 
in media prepared from each fertilizer. 

For laboratory work a medium containing 1 gram 
of fertilizer in 1,000 cc of filtered sea water always 
ave exG^ent results. In growing Nitsschia and 
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Chlorella this eonoentration very often gave better 
results than when MiqueFs solution was employed. 
Concentrations 1: 5,000 and even 1:10,000 were also 
found salisfao^or3^ In preparing a medium a com¬ 
paratively large quantity of fertilizer should be 
ground, and from it the needed quantity taken and 
placed in the water. This will insure relative uni- 
formity of the samples. When very large quantities 
i)f fertilizer are used, as is often the case in field 
experiments, no grinding is necessary. Using these 
fertilizers, exceedingly rich cultures of Chlorella, 
Nitzschia closterium and Prorocentrum iriangulatum 
were grown in large outdoor tanks having the capac¬ 
ity of several thousand gallons. In addition to the 
forms mentioned above many other microorganisms 
were successfully grown in our media under labora¬ 
tory conditions and in the outdoor tanks. Chloro¬ 
phyll-bearing and colorless flagellates grew excej)- 
tionally well, while Ciliates such as Colpidinm, Glau- 
co7na and Paramecium produced good cultures. 

There are several advantages of using complete com¬ 
mercial fertilizers for maintaining stock cultures in 
the laboratory and for growing ttuihs cultures of micro¬ 
organisms under field conditions. In the first place, 
the method is very simple, consisting of only one step 
of adding one gram or less of the fertilizer to a liter 
of sea or fresh water. Secondly, some of the sub¬ 
stances composing the fertilizers enter into solution 
alruosl immediately, thus providing nutritive materials 
for newly started cultures. Its other comp^ments, 
however, require different periods of time before they 
are converted into the substances which can be utilized 
by the cultured organisms. Because of such a delayed 
but continuous supply of nutritive materials the cul¬ 
tures remain viable and active for many months, tluis 
eliminating the necessity of frequent transfers for 
the maintenance of stock cultures. Cheapnoas of the 
material used in the method is another important 
advantage. One pound of fertilizer costing from 3 to 
5 cents is sufficient for making almost 500 liters of 
culture medium. 

It is thought that the suggestions offered in this 
brief article are especially pertinent at this time. 
Because of the war condition it is becoming more 
difficult to buy the chemicals usually needed in the 
preparation of solutions for the cultivation of micro¬ 
organisms. Some of the ingredients may not be 
available at all. Therefore, the use of commercial 
fertilizers, whi<di at present are easily obtainable, may 
solve the difficulties of many investigators. 

Victor L. Loosanoff 
James B. Engle 

PiSHEiiy Biological Laboratory, 

U. 8. Fish and Wildlife Service, 

Milford, Conn. 


AN INEXPENSIVE, QUANTITATIVE PUMP 

The apparatus shown in Fig. 1 was devised to meet 
llie need for a convenient and relatively accurate 
means of adding specified quantities of reagents in 
routine analyses. Though not recommended for pre¬ 
cise measurements, it will deliver quantities ns small 
as 1 ml with an error of 1 per cent, or less if care 
is taken to exclude bubbles from the system, and the 
valves arc properly adjusted. 

The side hole in the 6 mm tube may be blown in the 
usual way, but care must be taken to shrink its mar¬ 
gins flush with the rest of the wall. It should be 1 to 2 
mm in diameter. The 6 mm tube is telescoped into 



the 12 mm tube to allow the device to be used in bottles 
of various depths. If the 12 mm sheath is made 7 
inches long and the 6 mm stem 8 inches, the apparatus 
can be adjusted to fit ordinary bottles varying from a 
quart to a gallon in size. 

Roger M. Reinkcke 

DEI^ARTMENT of PHYSIOI/OGY, 

University of Minnesota 
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ASTRONOMY DURING THE EARLY YEARS OF THE 
AMERICAN PHILOSOPHICAL SOCIETY^ 

By Dr. S. A. MITCHELL 

LEANDER MCCORMICK OBSERVATORY, irNlVERglTY OF VIRGINIA 


was not without being sensible how very unequal 
I am to the undertaking that I first consented to com¬ 
ply with the request of several gentlemen for whom I 
have the highest esteem, and to solicit your attention 
to a subject which an able hand might indeed render 
both entertaining and instructive. I mean astron¬ 
omy.'* These words are not my own but rather they 
were epoken by David Eittenhouse in an ‘‘Oration*' 
delivered on February 24, 1776, before the American 
Philosophical Society. According to the minutes of 

i Ad^kess at the mid-winter meeting devoted to the 
r of Science and Xicaming in America with 
cnee to the part played by the American 
Society, Philadelphia, FetHoary ^8 and 14, 



the society, the oration was delivered in the college 
'‘to a crowded audience, consisting of his Honor the 
Governor of the Province, the Assembly, and a great 
number of gentlemen of the first distinction, besides 
the members of the Society.Moreover, the oration 
was dedicated “To the delegates of the Thirteen Col¬ 
onies, assembled in Congress at Philadelphia, to whom 
the future liberties, and consequently the virtue, im¬ 
provement in science and happiness in America are 
intrusted/’ 

‘Again to quote the words of Rittenhouse: 

\ Astronomy, like the Christian religion, if you will allow 
nk the comparison, has a much greater infiuence on our 
kbowledge in general, and perhaps on our manners, too, 
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than commonly imagined. Though but few men are its 
particular votaries, yet the light it affords is universally 
diffused among us; and it is difficult for ns to divest our¬ 
selves of its influence, . . . 

You are all of you very familiar with the fact that 
the American 1 Philosophical Society was founded in 
the year 1743. A valued letter from Benjamin Frank¬ 
lin kept in the society's library gives the names of the 
nine original members, with himself as secretary. (In 
1743, Franklin, the fifteenth of seventeen children, 
was thirty-seven years old.) 

At a meeting held in the State House on February 
2, 1768, we read in the minutes: 

A Society having subsisted for some time in this City 
under the name of the American Society held at Phila¬ 
delphia, for promoting and propagating useful Knowledge, 
whose Views have been nearly tlio same with those which 
are published of the American Philosophical Society, and 
it being judged that the Ends proposed by both could be 
carried on with more advantage to the Public if a Union 
could take place between them, it is proposed that such a 
Union may take place. 

Accordingly during the year J708, the society took on 
a new lease of life and more than 100 members were 
elected. 

Early in the following year, on Monday, January 2, 
1769, the foremost citizen of Philadelphia, Benjamin 
Franklin, was elected president of the society, an office 
he continued to hold until his death in April, 1790. 
David Rittenhouse succeeded Franklin as president 
and he continued in office until his death in June, 
1796. 

As your speaker to-day has lived for more than 
twenty-five years in Virginia on Mount Jefferson in 
sight of Monticello, four miles distant, I hope you will 
pardon me for quoting from the letter of the four 
secretaries of the society in advising Thomas Jefferson 
of his election us the society's president. Under date 
of January 7, 1797, th(! letter reads: 

We have the pleasure of informing you, that at the 
annual Election of Officers of the American Philosophical 
Society for promoting useful knowledge, held at Philadol- 
phia on the 6th inst., you were chosen President of that 
respectable Institution. 

To tliis Jefferson replied: 

I have duly received your favour of the 7th inst., in¬ 
forming me, that the American Ifliilosophical Socifjty have 
been pleased to name mo their President. The sufl^age of 
a body which comprehends whatever the American World 
has of distinction in Philosophy & Science in generals, is 
the most flattering incident of my life, and that to whiiph 
I am the most sensible. . . . Permit me to avail myself pf 
this opportunity of expressing the sincere Grief I feel fpr 
the loss of our beloved Bittenhouse. Genius, Science, mod¬ 
esty, purity of morals, simplicity of manners, marked hiin 
one of Nature’s best samples of the Perfection she cim 


cover under tho human form. Surely, no Society till onrs, 
within the same compass of time, ever had to deplore the 
loss of two such members as Franklin & Bittenhouse. 
Franklin, our Patriarch, whom Philosophy and Philan¬ 
thropy announced the first of men, and whoso name will be 
like a star of the first magnitude in tho firmament of 
heaven, when the memory of those who have surrotmded & 
obscuvod him, will be lost in the Abyss of time. 

Jefiferson continued us president of the society dur¬ 
ing the eight years he was President of the United 
States. liute in the year 1808, when lie was planning 
soon to move from Washington back to his home at 
Monticello, Jefferson tendered his resignation as pres¬ 
ident of the society. IJi.s resignation was not ac^cepted 
and he continued in office until January 6,1815. Then 
after again tendering his resignation he was succeeded 
by Dr. Caspar Wistar. 

Franklin, Rittenhouse and Jefferson between them 
had been presidents of the American Philosophical 
Society from 1769 to 1815, n spaces of almost half a 
century. The real cause of the awakening to life of 
the society in 1768 was literally a heaven-sent event, 
namely, a Transit of Venus that was most successfully 
observed in and near the city of Philadelphia and the 
genius who organized and carried the plans through 
to perfection was David Rittenhouse. The older mem¬ 
bers f)f the society have heard time and time again 
ab(»ut Rittenhouse. To-day I wish to call briefly to 
the attention of the younger members and those who 
are not astronomers some of the high s]>ots in the life 
of Rittenhouse, and at the same time to suggest to all 
of you that you go upstairs to the members' room and 
see for yourselves the astronomical clock and the 
transit telescope both made and used by Rittenhouse 
in his observations of the Transit of Venus on June 3, 
1769. Also upstairs is a Dollond refractor that took 
part in the Transit of Venus observations and also a 
theodolite that formerly belonged to William Penn 
and which was used for laying out the City of Phila¬ 
delphia. 

Rittenhouse was bom on April 8, 1732, in a small 
stone house that now stands on the main drive through 
Fairmount Park. Even as a boy he showed extra¬ 
ordinary mathematical and mechanical ability and as 
he grew older he was always very resourceful in sup¬ 
plying his own needs. He acquired great proficiency 
in observational, practical and theoretical astronomy 
and in instrument making. The construction of his 
first telescope dates from 1766. His first observations 
as an astronomer were in 1763-64 when ho carried out 
a survey for William Penn to settle the boundary dis¬ 
pute with Lord Baltimore. This boundary, between 
the present states of Pennsylvania and Maryland, was 
done with such high accuracy that it became part of 
the Mason and Dixon line. 

His early fame rested primarily on the oonatraotion 
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of Mb celebrated orrery of 1767, acquired by a college 
founded in New Jersey In 1746 and now known as 
Princeton University. This first orrery was lost, but 
a second one is now the proud possession of the 
University of Pennsylvania. For each of these in¬ 
struments Eittenhouse received £300. 

It is most interesting to read over the minutes of 
the society after its reorganization in 1768. At the 
meeting of March 8 held at the State House, “a fine 
of one sldlling for non-attendance of members at 
meetings was ordered as a by-law of the Society. Six 
organic committees were then constituted by distrib¬ 
uting the members present among the committees.'^ 
At this early period in the life of the first learned 
society in the western hemisphere, rewards for atten¬ 
dance and penalties for non-attendance were put into 
effect. The Jiiinutcs of succeeding meetings of the 
society furnish no information, however, regarding the 
amount the treasury’s balance was enhanced by the 
one shilling fines. 

At the very next meeting of the society (1768, 
March 22), Rittcnliousc described his new orrery, and 
at the following meeting the committee on Hitten- 
housc’s orrery reported that **they have the greatest 
Reason to expect from his known Abilities” that the 
orrery “will do honor to himself & to this Province, 
the place of his Nativity; and the Committee beg 
Leave to recommend it to the Society to order his 
description tf» be published; not doubting but it will 
give Pleasure to Persons of a curious and Philosoph¬ 
ical Turn.” Hence the first paper ordered to be pub¬ 
lished by action of the society was one on astronomy, 
which then as now one and three-quarter centuries 
later had a strong popular appeal. 

The description which appears as the first article 
in the first volume of the society's Transactions states 
that the orrery represents the motions of the sun, 
moon and planets, and therefore illustrates solar and 
lunar eclipses and other phenomena “for a period of 
5000 years, either forward or backward.” For show¬ 
ing the motions of the heavenly bodies it was the fore¬ 
runner of the planetarium. Jefferson spoke of the 
orrery in these words: Rittenhouse “has indeed not 
made a world; but he has by imitation approached 
nearer its maker than any man who has lived from 
the creation to this day.” 

As I have indicated, it was the Transit of Venus 
that brought great fame to out society in its early 
years, and onca started on the high road it has con¬ 
tinued £\mction with great dignity for nearly 200 
years. At the meeting on April 19, 1768, plans wore 
sftottod to observe the Transit from three different 
sites, the State House square, the Rittonhouse fann at 
Norriton and Cape Henlopen. In addition to Ritten- 
bouse, other enthusiastic observers were John Ewing, 
provost of the University of Pennsylvania, Joseph 


Shippen and Hugh Williamson. The society may well 
be proud of Ewing. Besides being provost of the uni¬ 
versity, he was professor of natural philosophy, and 
it was said of him that “in the absence of any other 
professor, the Provost could take his place, at an 
hour’s warning, and conduct the instruction appro¬ 
priate to that Professorship with more skill, taste 
and advantage than the incumbent of the chair him¬ 
self.” 

The condition at that time of the country surround¬ 
ing the City of Brotherly Love may be surmised by 
reading from the minutes of the society that an in- 
(juiry was made “to know whether the Indians would 
allow proper Persons to pass through their Country 
in order to make the Transit of Venus observations.” 
JVrhaps the lives of the members of the expeditions 
sent out from this city were in no greater danger than 
were the lives of eclipse observers in the year 1900, 
for we have it on good authority that before crossing 
the Atlantic Ocean to witness the eclii>sc, the head of 
one of the British expeditions appealed to the United 
States Government to protect the lives of the party 
from the wild natives (sic) of North Carolina. I 
might add that on arriving in New York the fears 
were effectively dispelled when the party found them¬ 
selves aboard a luxurious I'enusylvunia train and dis- 
eovered that they themselves, their baggage and their 
instruments were routed through to destination—and 
entirely free of charge. Of course this was in the 
good old days now gone forever! 

For the great event. Kitten house had a clock which 
he himself had made, a transit telescope also con¬ 
structed by his own hands and now considered the 
first telescope made in America and a refracting tele¬ 
scope, These instruments are now in the members’ 
room ui)stairs. 

For the expenses incurred in observing the Transit 
of Venus, the society paid more than £100 from its 
treasury. Thus we find that Dr. Conklin, the chair- 
mt.n of our research committee, has long-established 
precedent for paying out society’s funds to aid 
research. 

The accuracy of the observations by Rittonhouse, 
who was assisted by William Smith and John Lukens, 
has been attested by Nevil Maskelyne, astronomer 
royal of England at the time, and by Simon Newcomb. 
The latter^ states that “his observations of the cele- 
brji^ted transit of Venus in 1769 have every appear- 
an ie of being among the best that were made.” Com- 
bii ktion with Greenwich results by a method improved 
by Eittenhouse gave 8.”805 for the solar parallax, in 
rei larkablo agreement with the value 8."803, which has 
be n the accepted value until a few months ago when 
thi present astronomer royal of England, H. Spencer 

1 ?^Dictionary of American Biography,*' Vol. XV, page 
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Jones, gave the refined value of 8.^790, coming from 
observations made Uie world over on the planet Eros* 
For carrying on the observations in Philadelphia 
the minutes read, ^‘The Honorable House of Repre¬ 
sentatives had generously granted the privilege of 
erecting the Observatory in the State House Yard, 
and voted £100 for erection and observation to be paid 
to the Society Treasurer.” Thus we see that the first 
observatory in the United States to be created at 
public expense dates from the year 1768. 

In 1770, Rittenhouse moved to Philadelphia. His 
observations included transits of Mercury, solar and 
lunar eclipses, variable stars, the new planet Uranus 
(discovered by Herschei in 1781) and cmnets, in¬ 
cluding one discovered by himself in 1793. His w<»rk 
in astronomy was many-sided. To adjust instruments 
in the meridian, in 1785 he invented the collimating 
telescope, since then universally used. The same year 
he introduced spider threads into his telescope. In 
1786 he made a plane transmission grating, thus an¬ 
ticipating Fraunhofer’s grating by about 30 years. 
Newton had previously used ^‘scratches made in pol¬ 
ished plates of glass,” but Rittenhouse measured 
grating intervals and deviations of several orders of 
spectra. He was frequently engaged in boundary sur¬ 
veys and oomnassions involving Pennsylvania, Dela¬ 
ware, Maryland, Virginia, New York, New Jersey and 
Massachusetts. Outside of astronomy, he served on 
the commission to organize the United States bunk, 
and George Washington appointed him the first di¬ 
rector of the Mint, on April 14,1792, thus exemplify¬ 
ing Uie fact that a resourceful practical astronomer 
is equipped to tackle almost any job. At the Univer¬ 
sity of Pennsylvania he was professor of astronomy 
and later trustee and vice-provost. In the A merman 
Philosophical Society he served as curator, librarian, 
secretary, vice-president and president. The high(kt 
of the many honors that came to him was his election, 
when president of our society, as a foreign member ^f 
the Royal Society. The first American to be so hon¬ 
ored after the Revolution was James Bowdoin, gofv- 
ernor of Massachusetts and president of the Americiin 
Academy of Arts and Sciences. ‘ 

As an eclipse observer myself, I wish to direct 
your attention to the fact that only one week after tl^e 
British evacuation of Philadelphia, “The first eclipse 
of the sun to be carefully observed® in the British 
colonies of America was that of June 24, 1778, whi^ 
was watched by the astronomer, David Rittenhouse.” 
Although the eclipse was total, with the gorgeous 
beauty of the corona readily visible to the naked eyje, 
no mention was made in the record of Nature’s most 
beautiful phenomenon. To us at the present day, oiie 
of the strangest portions of the history of astronoiWy 
before the middle of the nineteenth eenturj' is the evii- 
*' * Eclipses of the Sun,'' page 188. 


dmt lack of intofest in, or perhaps one should say^ 
the dearth of ohs^ations of the corona and of the 
rosy prominences visible without teleseopie aid at the 
time of a total eclipse of the sun. The only scientific 
observations made were the accurate times of the con¬ 
tacts of the limbs of the sun and moon. At a total 
eclipse of the sun there are four contacts. Similar 
observations are still made at eclipses, the purpose 
being the perfection of the motion of the moon, which 
even to-day is an erratic member of the sun’s family. 
Possibly for this reason the moon is always designated 
by the feminine gender. 

In the midst of the revolutionary war, in 1778, life 
in Philadelphia evidently went on about the same 
whether the British soldiers were present in the city 
or not. That was ages before we had heard of the 
word “schreciclichkeit” or of “the scorched earth,” 

The next total solar eclipse visible in the United 
States was only two years later, on October 27, 1780; 
it was not total in Philadelphia but was total in New 
England. This eclipse is memorable for two distinct 
features. It was the occasion of the first American 
eclipse expedition, under Professor Williams, of Har¬ 
vard College. I think you will be interested in hear¬ 
ing some of the details from my own book, or as pub¬ 
lished in Memoirs American Academy of Arts and 
Scicf^ces, 1, 84,1783. The account by Williams reads: 

Though involved in all the calamatios and distroBses of 
a severe war, the government discovered all the attention 
and readinesH to promote the cause of science, which could 
liave been expected in the most peaceable and prosperous 
timcH; and passed a resolve, directing the Board of War 
to fit out the Lincoln galley to convey me to Penobscot, or 
any other port at the eastward, with such assistants as 1 
should judge necessary. 

When the great day arrived, the Harvard party found 
itself outside the path of totality. However, an ob^ 
Bervation of great value was made, as you may learn 
from the following. 

The sun’s limb became so small as to appear like a 
circular thread or ratlier like a very fine horn. Bolh the 
ends lost their acuteness and seemed to break off in the 
form of small drops or stars some of which were round 
and others of an oblong figure. They would separate for 
a small distance, some would appear to run together agfiin 
and then diminish until the whole disappeared. 

Here is a clear description of the eclipse phenontenon 
known to all of you as Baily’s beads, as the result of 
observation by Francis Baily, a London atoek^brofcer 
at the eclipse more than a half-century later, in 1836. 

Another total eclipse of the sun, that of June 16, 
1806, was again visible in MEassaehnsetta but nothin 
Philadelphia. This might be regarded as insttUiee 
of undue partiality to the rival sdentifie someiy in 
Boston, the Americaii Aoaden^ of Arts and 
However, 1 have been pleased to find tbat a 
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oott by name, also described Baily’s beads thirty years 
before the 1636 eclipse. The description 1 have never 
before seen published nor referred to. I found it in 
the '^Manuscript Communications/^ Vol. 2, page 57, in 
a letter from Andrew Ellicott, part of which reads: 

Those detached luminous points of the sun’s limb 
seemed to retain their brilliancy till the instant of their 
disappearance, which it would appear should not be the 
case, if the moon was surrounded with an atmosphere— 
those points particularly, which are formed by deprossion 
in the moon’s limb would have had their splendour some¬ 
what diminished by the density of the atmosphere, if one 
existed,—but nothing of the kind was observed. 

In the same collection of manuscripts in the society’s 
library, and four pages after EUieott's letter I found 
another letter regarding the 1806 eclipse, this time 
from Simeon Dc Witt of Albany, N. Y., the contents 
of which pleased luo mightily. The letter reads: 

With this I send you for the American Philosophical 
Society a painting intended to represent the central 
Eclipse of the Sun on the 16th of June last. It is ex¬ 
ecuted by Mr. Ezra Ames, an eminent portrait pauitor of 
this place and gives I believe as true a representation of 
that grand and beautiful phenomenon as can bo artificially 
expressed. The Edgtt of the moon was strongly illumi¬ 
nated and had the brilliancy of polished silver. No com¬ 
mon colors could express this; I therefore directed it to bo 
attempted as you will see by a raised silver rim which in 
a proper light produces tolerably well the intended effect. 

As no verbal description can give anything like a true 
Idea of thia sublime spectacle with which man is so rarely 
gratified, I thought this painting would not be an unwel¬ 
come present to the Society or an improper article to be 
preserved among its collection of subjects for philosophic 
speculation. 

A little more than a century later I myself was a 
Simeon De Witt and was instrumental in discovering 
another eminent portrait painter, Howard Russell 
Butler, who was with me in Oregon for the total 
eclipse of June 8, 1918. Again the artist and tlie 
astronomer engaged in team-work, as had been done 
for the eclipse of 1806, Mr. Butler in the ten days 
before the eclipse doing the difficult task of attempt¬ 
ing by his skill as an artist to bring out the fire and 
tlie glory immediately surrounding the moon in the 
inner corona, the astronomer doing the easy task of 
criticising as the result of experience gained at three 
{irevions total eclipses. Most of you have seen Mr. 
Butler^s famous paintings of the eclipses of 1918, 
1933 and 1926. For the first and third of these 
eclipses he was with me. He was near me at the 1923 
eclipse but ''unusually unusuar’ clouds in "beautiful 
sininy California’' prevented him from being with me. 
The originals of ilte paintings form a triptych at the 
Bi^eti PlimOtariiim of the Amorioan Museum of 
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Natural History, and copies by Mr. Butler are in the 
Franklin Museum in this city and in the building of 
the National Academy of Sciences in Washington. 

Andrew Ellicott (1754-1820) has been to me a most 
interesting cliaracter. He was of Dutch and English 
Quaker stock and belonged to the family that founded 
Ellicott City, Maryland. He was a mathematician 
and a surveyor and therefore an astronomer. In 
1784, he was appointed member for Virginia for the 
group of surveyors that continued the Mason and 
Dixon line southward. In 1791, he began the survey, 
occupying two years, that gave the boundaries of the 
ten-mile square tract ceded by Maryland and Virginia 
as the site of the present District of Columbia. In 
1811, Georgia invited him to run the line between that 
state and South Carolina. When the job was finished, 
Georgia refused to pay him more than his expenses 
for the simple reason that his line ran 18 miles far¬ 
ther sou til than Georgia’s hopes. He appears to have 
had many stormy times in his career, but he found 
a haven of rest in 1813 et West Point, where he was 
professor of mathematics. 

I have quoted from one of Ellieott’s letters. An¬ 
other was written from Lancaster, to Thomas Jeffer¬ 
son, president of the United States and of the Amer¬ 
ican Philosophical Society, under date of December 
29, 1801. Part of the letter reads: 

I ciicloBO a few astronomical observations. . . . Being 
now the only native of the United States left, which time 
has not spunged (sic) away, and who has cultivated prac¬ 
tical astronomy for the purpose of rendering it useful to 
commerce, to the division of territorios, and tho determina¬ 
tion of the relative positions of the different parts of our 
own country, 1 feel a dt^sire to keep the subject alive, till 
succeeded by some American, whose fortune nmy put it in 
his power to be more useful, by allowing him to devote hie 
whole time to the improvement of so important a branch 
of science. 

The observations referred to are chiefly lunar dia- 
tanees to check up on the lunar theoiy and to deter¬ 
mine the longitude. From these and other letters, I 
have come to the conclusion that he had a fairly high 
opinion of his owm importance and that he was at 
times a bit difficult to get along with, perhaps a bit 
cantankerous. It has been said of lum that "He had 
a happier hand with the theodolite than he had with 
the pen.” 

In spite of some shortcomings Ellicott was a moat 
careful observer. At the eclipse of 1806 he deter¬ 
mined the difference in longitude between Lancaster 
and Greenwich. The value obtained exceeded that 
derived earlier by 17 seconds of arc. He gave the 
correct explanation for this difference, namely, "im¬ 
perfections in the lunar tables, which appear to give 
the moon's longitude at the time of the eclipse at 
/least V too much. The error in latitude at Gie same 



494 SCIMmM NO' 


time is almost insensible/’ Also he oorrectly pointed 
out that by noting the northern and southern limits 
of the moon’s shadow path on the earth, “observations 
were made for the express purpose of correcting the 
lonar tables/’ The most perfect results following this 
plan were at the total eclipse of January 24, 1925, 
when the southern edge of the moon’s shadow was 
accurately determined at Riverside Drive in New York 
City. At the top of the apartment house at 96th 
street and south of the street the eclipse was not total, 
but north of the comparatively narrow street the 
corona was visible and the eclipse was total. The 
edge of the shadow of totality was, theref(»rc, pinned 
down to within two hundred and twenty-five feet on 
the west edge of Manhattan Island, 

Going hiick once more to the early minutes, wc find 
the following, noted for the meeting of 1769, Septem¬ 
ber 15. “Dr. Williamson delivered to the Society a 
paper in which he endeavored to explain the theory 
of the motion of the Comets, the probability of their 
being inhabited, etc.” This paper was referred to 
the Committee on Astronomy with instructiems that 
they “publish it if they think proper without report¬ 
ing.” The publication appeared in Trans, (O.S.) 1, 
1771, appendix 27-36. 

My audience to-day will smile at the apparently 
absurd idea that comets might ever be thought to be 
habitable. Hut let us stop a minute and look bacic. 
In 1715, the great Halley® thought that the appear¬ 
ances on the eastern and western edges of the sun at 
a total eclipse might reasonably be expected to be 
different, for the reason that “the eastern limb of the 
moon Lad been exposed to the sun’s rays for a fort¬ 
night, and as a consequence it would be natural to 
expect that the heated lunar atmosphere might exert 
some absorbing effect on the solar rays while on the 
contrary the western edge of the moon being in dark¬ 
ness and cold for two weeks could exhibit no such 
absorbing action.” Of course we now know that the 
moon has no atmosphere. A half-century or more 
later, one of the greatest men in observational as¬ 
tronomy of all time thought that the dark spots on ; 
the sun might be openings into the cooler portions of! 
the sun that even might be habitable. To Herschel,; 
astronomy owes the great refieeting telescopes, iol 
him we owe the discovery of the planet Uranus, 
and to him and to his son Sir John we owe tre- ' 
mendous advances, particularly in stellar astronomy. * 
Herschel’s telescopes (judged by modern standards) i 
were very crude affairs. It was not until 1817 that, 
the art of glass-making had advanced enough to per¬ 
mit Fraunhofer to construct the “great Dorpat re¬ 
fractor,” as it was called, with the then unprecedented i 
aperture of 9i inches. 

This review of astronomy in the early years of the 

* Phil Tram., 29, 248, 3716. 


society would not be complete unless I called to your 
attention the enormous differenee in an observatory 
then and now. At the present time an observatory 
may mean a 200-inch telescope and six millions of 
dollars. In the eighteenth century an observatory 
meant a structure costing a few hundred dollars, with 
a telescope small and crude, the telescope usually fixed 
in the meridian, chiefly to determine time and to assist 
in surveys of the virgin country. Most of these, like 
that on the State House Square, had a transitory 
existence. The first observatory belonging to a college 
was not erected near Philadelphia or New York or 
anywhere in the North, but south of the Mason and 
Dixon line. I have told you of the all-round ability 
of John Ewing, provost of the University of Penn¬ 
sylvania. To illustrate the fact that Virginia never 
takes second place to any state in the Union (I should 
add that I um not a Virginian by birth) I would like 
to tell you a little about a contemporary of Jefferson, 
by the name of James Madison (3749-1812). At the 
age of 28 he became the president of the College of 
William and Mary, the second oldest college in the 
United States, and later he was the first bishop of the 
Protestant Episcopal Church in Virginia. In the year 
1780 in November, he sent to Rittenhouse observations 
of the eclipse of Jupiter's satellites and the value of 
the longitude from Paris derived therefrom. In vol¬ 
ume 3 of the Transactions, page 150, reference is 
made to the “observatory” and to observations made 
of a lunar eclipse on November 2nd and of a Transit 
of Mercury on November 5, 1789. 

The second observatory in this country was likewise 
not in the North but in the South, at the University 
of North Carolina. Joseph Caldwell was born in 1773 
and graduated from Princeton when only 18 years old. 
At the age of 23 he went to Chapel Hill as professor 
of mathematics and at the age of 31 he became presi¬ 
dent of the university. In the year 1824 the trustees 
of the university had enough confidence in their presi¬ 
dent ns to give him $0,600 and to send him to Europe 
to buy books and laboratory apparatus; the money 
spent was about equally divided between books and 
instruments. The equipment was chiefly astronomical 
and consisted in a meridian transit telescope, an alti¬ 
tude and altitude telescope, a refracting telescope, a 
good clock with a mercurial pendulum, a sextant, a 
Hadley's quadrant and a portable reflecting circle. 
An observatory was built in 1830 and 1831, largely 
at President Caldwell's own expense. Its cost is 
given as $430.29i. Unfortunately, the construction 
was not very solid, and the roof leaked. After Presi¬ 
dent Caldwell's death, the building deteriorated and 
it burned in 1838. The instruments, however, were 
saved. My friend, Dr. MacNidcr (of the University 
of North Carolina), writes me, “1 wish so much you 
could see these beautiful old instruments. The brass 
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is one of the softest, loveliest things in the form of a 
metal that I have ever looked at.” Some of Sher¬ 
man’s soldiers on their march to the sea passed through 
Chapel Hill. They too admired the lovely finish of a 
telescope found on a dusty shelf in one of the labora¬ 
tories. In picking up the telescope tube to examine 
it more closely, they found something loose inside, 
which turned out to be two gold watches placed by 
professors for safe keeping in the securest place 
imaginable. Needless to say, the watches were im¬ 
mediately appropriated. When the soldiers had left 
the laboratory, the professors returned to wind up 
their watches, only to find no trace of them. The 
loss was at once reported to the commanding officer. 
The story does not end there, and furnishes another 
triumph for the course of true love. It is said that 
the commandant was in love with the daughter of the 
president. The gold watches were promptly recovered 
and were returned to their rightful owners. 

In the North, Yale University in 1830 secured a 
6 -inch Dollond refractor of 10 feet focus. There was 
no observatory. The telescope was pulled around in 
the Athenaeum Tower and pointed through one of the 
windows. Unfortunately, the windows were low and 
no object more than 30 degrees above the horizon 
could be observed. Similarly, Harvard College* pos- 
sessed astronomical instruments from an early date 
but no astronomical observatory. Harvard College 
Observatory was established in October, 1839. 

As might have been expected, astronomy, the so- 


m 

called queen of the sciences, played a most important 
part in the early years of the American Pbilosophiool 
Society* And this was so, largely because astronomy 
more than any other science of 150 to 200 years ago 
was useful in the promotion of useful knowledge. 
To-day, when some of us can get along very well with 
a very inexpensive watch, we perhaps forget that 
before the days of the electric telegraph the only man¬ 
ner of ascertaining exact time was to make astronomi¬ 
cal observations. Although exact time and topogra¬ 
phic surveys were necessary as useful knowledge, the 
only astronomers whose names have lived throughout 
the two centuries are those who pursued knowledge for 
the useful purpose of gaining information about mat¬ 
ters with no irtunediate practical application to busi¬ 
ness or to Tiiundane aflTairs. 

The history of astronomy of our society, revealed 
through manuscripts in our valuable library in the 
Drexel Building across the street, includes a few out¬ 
standing names of men who gained valuable knowl¬ 
edge regarding the distance to the sun or who pro¬ 
gressed a step further toward solving Nature’s secrets, 
through observations of eclipses of the sun or moon 
or of Jupiter’s satellites. 

And now in closing I wish to state that I am not 
vain enough to believe that you have found my review 
of astronomy *^both entertaining and instructive,” to 
quote the words of David Rittenhouse, even though I 
did find my brief excursion into the early history most 
entertaining and instructive to myself. 
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ARTHUR NEWELL TALBOT 
1857-1942 

Arthur Newell Tai.uot, professor of municipal 
and sanitary engineering, emeritus, at the University 
of Illinois, died in Chicago on April 3 after a short 
illness. Although he had retired from formal uni¬ 
versity duties in 1926, Dr. Talbot had continued his 
active interest in research and in engineering society 
affairs, and was attending the annual meeting of the 
American Railway Engineering Association when 
stricken on March 17. Just a year previously be had 
relinquished the direction of the association’s investi¬ 
gation of stresses in railroad track, a project that he 
had actively conducted for 27 years. 

Born in Cortland, Illinois, and educated at the Uni¬ 
versity of Illinois, he graduated in civil engineering 
in 1881. After four years of railroad engineering in 
the West, he returned to teach in the university in 
1885. He was nmde professor of municipal and sani¬ 
tary eugineering and placed in charge of theoretical 

A W, I. Milham, * * Early American Observatories,' ’ 
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and applied mechanics in 1890. Thenceforth, his 
achieveinents are acknowledged to have “contributed 
more to the development and distinction of that col¬ 
lege and its engineering experiment station than the 
work of any other man.” 

Dr. Talbot was a pioneer in engineering education 
and research in this country. He made numerous 
contributions to engineering practice in sewage dis¬ 
posal and sanitary engineering, in drainage and water 
supply, in surveying and railroad construction, in 
materials testing and specifications, in the construc¬ 
tion of sewers, pavements, bridges and buildings, and 
in many allied fields. Beginning in 1903, he con¬ 
ducted extended researches in reinforced concrete and 
did much to establish this new building material on a 
rational and scientific basis of design. This work and 
his 27-year study of the problems of design and main¬ 
tenance of railroad track are probably his greatest 
achievements in the field of engineering research. 

Dr. Talbot was active in many engineering and 
scientific societies. He was a past-president and hon- 
i ordry member of the American Society of Civil £ii^ 
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iMCie, the American Society for Testing Materials 
and the Illinois Society of Engineers. He was also 
an honorary member of the Institution of Structural 
Engineers, the Western Society of Engineers, the 
American Water Works Association, the American 
Concrete Institute and the American Railway Engi¬ 
neering Association. He was a very active member 
of the Society for the Promotion of Engineering 
Education, and held various offices, including that of 
president. lie was also a member of the Institution 
of Civil Engineers (London), the Americtin Society 
of Mechanical Engineers, the American Public Health 
Association and the American Association for the 
Advancement of Science, 

Among other honors, Professor Talbot received the 
degrees of D.Sc. from the University of Pennsylvania, 
1915; D.Eng. from the University of Michigan, 1916; 
and LL.l). from the University of Illinois, 1931. He 
was also the recipient of many medals and awards, 
including the Washington Award, Western Society 
of Engineers; the Henderson Medal of the Franklin 
Institute; the Turner Medal, American Concrete In¬ 
stitute; the Lamme Medal, Society for the Promotion 
of Engineering Education; the Fritz Medal, United 


American Railway Engineering Aasodation. In 1938, 
his work in developing a great materials researdi 
laboratory and staff was recognised by the Univerai^ 
of Illinois by renaming the building in hia honor, 
the Arthur Newell Talbot Laboratory, 

A great engineer, teacher and director of reaearch, 
X)r. Talbot was loved and respected for hia quiet dig¬ 
nity, his broad technical interests and intellectual 
curiosity, his high ideals, his inspiring atandards of 
thoroughness and precision, and for hia kindly spirit 
of helpfulness and genuine interest toward all with 
whom he came in contact. p ^ Rich art 

Ukivsksity or Iixmois 

RECENT DEATHS 

Walteh F. Retnolds, chief of the section of tri- 
angulation of the Division of Geodesy of the U. S. 
Coast and Geodetic Survey, died on May 1. He vras 
sixty-one years old. 

Edward C. Groksueck, metallurgist of the Division 
of Metalluigy of the National Bureau of Standards, 
died on May 8 in bis sixty-first year. 


SCIENTIFIC EVENTS 


SCIENTIFIC RESEARCH IN SWEDEN' 

Extensive research activity is going on in Sweden, 
in order to find substitutes for products which can no 
longer be imported owing to the war. One of the most 
important centers for this research is the Physical- 
Chemical Institute, Uppsala, headed by Professor The 
Svedberg. The institute has now lost all the foreign 
research workers wlio used to study there, with the 
exception of one Swiss; nevertheless the staff has been 
doubled. Extensions have in particular been made to 
departments dealing with the many present supply 
problems, of which the chemical aspects fall within 
Professor Svedberg’s own department, namely, the 
giant molecules. The work with different kinds of 
synthetic rosins and cellulose-dcrivatives is now pro¬ 
gressing on a large scale. Among other objects of re¬ 
search may be mentioned bread, Experiments are 
being made to find a means of replacing imported 
hard wheat, which was formerly used to improve the 
baking qualities of bread made from Swedish native 
soft wheat. Investigations are also being carried out 
on synthetic rubber. The work has proceeded so far 
that the product has been evolved in the laboratories 
of the institute, although it is too early yet to say 
whether domestic production can be started and its 
probable extent. 

One of the foremost technical means of research of 

1 From A'atarc. 


this institute is the Svedberg ultra-centrifuge, which 
has become of the utmost importance to science. The 
rotor of this centrifuge is given a speed of up to 
70,000 revolutions per minute by a number of oil tur¬ 
bines. The institute also houses such instruments for 
research as one of the world^s largest electro-magnets 
and a neutron generator, both of which have been 
made in Sweden. In the biochemical section the ex¬ 
periments for locating and cultivating infantile 
paralysis virus and tuberculin on the basis of a 
new method for analyzing mixtures through molecule 
splitting arc carried on under the direction of Pro¬ 
fessor Arne Tiselius, who has devised this method. 
The object in the first place is to obtain a pure form 
of virus. The stoppage of the import of apes for 
these experiments for a while threatened the workers 
with the loss of indispensable test animals, but it is 
stated that their replacement with rats has now proved 
acceptable. 

THE WARTIME SERVICE OF HARVARD 
UNIVERSITY 

The Harvard Alumni Bulletin gives the following 
information in regard to the wartime service of the 
members of the faculty. 

To describe in a few words the modification of the 
university to the needs of wartime beeentes inevitably a 
recital of facts and figures—a story which has been bft* 
folding for many months. The faculty baa aae^tod ibe 
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dlify ^ iaadiair the noiv^t^ to irar. j^resideiit Oonaat, 
whoae cUMT'Voieed tiliallenge wa« one of Hrat heard 
in the United States in the present fight for freedom, now 
serves part-time in Washington as chairman of the 
Kational Defense Research Committee. Dean Landis of 
the Law School heads the Office of Civilian Defense. 
X>ean Spaulding of the Graduate School of Education 
holds the rank of Lieutenant Colonel as special consul- 
taoi 1;o War Department in Army educational prob¬ 
lems. The dean of the Hedioal School, Dr. Burwell, 
serves as chairman of a sub-committee on the procure¬ 
ment of medical officers and researcli workers. Dcmn 
Drinker, of the School of Public Health, aids important 
research in the problems of fiying at high altitudes. 

Among the teaching members of the faculty, Professor 
William Y. Elliott of the department of government is 
director of the Raw Materials Division under William L. 
Batt, of the War Production Board. Many other pro¬ 
fessors of the departments of government, history and 
economics are employed full-time by the War Production 
Board, the Office of the Coordinator of Information and 
various important branches of the Government, lending 
their specialised skill to the intricate problems of war. 

Even more might be said of the scientific departmonta 
of the university, could the story be told. A wide variety 
of confidential Government war projects are carried on in 
the strictest secrecy in the laboratories to the north of the 
Memorial Hall delta; in the workrooms of the Medical 
School or Business School. Much of this work is under 
contract with the Office of Scientific Research and Devel¬ 
opment. 

Others on the faculty who can not contribute to scien¬ 
tific work or active Government research are devoting 
themselves to programs of public information. Some 
1,300 members of the faculty belong to American Defense- 
Harvard Group, pioneer war orgiiuiaation of the univer¬ 
sity, many of whoae services have become a permanent 
part of the university’s program. In addition to a War 
Service Information Bureau (headed by Professor A. J. 
Oaaner, of the Law School) five other important official 
groups aid students in their search for information about 
war Work or make available to the public significjint back¬ 
ground material concerned with the progress of the war. 
The committees are: Selective Service (headed by John 
M, Russell, assistant to the president, only last week 
called to active duty as a Captain in the Army Air 
Corps), furnishing to students official information about 
the Selective Service law and aiding thorn in their 
formal relations with local boards; Civilian Defense 
(headed by Donald Scott, '00, director of the Peabody 
Museum), organising tho defense precautions of the 
university and planning the security of its reaourcos; 
Wartime Speakers (headed by Acting Dean Henry W. 
Hotmes, 'Q3, of the School of Education), furnishing 
xnen with speoialiaed knowledge for speeches before civic 
gfottps; Wartime Public Opinion (headed by Robert 
XiSioh of the Omada World BeraUd and composed of Kie- 
mofi Fellows) assisting the university with reports on 
uptime public opinion; and Pan-American Relations 
(headed by Professor Olaranee H, Haring, '07, Master 
^ Duiuiter Mouse) earliig fcr Latin-Amsrieaii students 
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and arrangiiig suitable programs for Latin-AmeHcan 
visitors in the United States and American visitors in 
Latin America. 

The entire faculty has by voluntary action placed itself 
on a year-round schedule without increase in pay, a step 
involving actual loss of income to many teachers obliged 
to surrender valuable summer jobs or consultative work. 
Their personal sacrifice is one answer to President 
Conant’s pledge of **all resources of Harvard Univer¬ 
sity '' to insure a speedy and complete victory. 

THE ACCELERATED PROGRAM OF MEDICAL 
SCHOOLS 

As a war measure, programs have been initiated to 
increase the supply of physicians for the Army, Navy 
and civilian population by the adoption of an acceler¬ 
ated program of medical education by the various 
nuidical schools of tlie country. The Journal of the 
American Medical Association reports that in connec¬ 
tion with the adoption of such programs, the Council 
on Medical Education and Hos})itals of the American 
Medical Association, the Association of American 
Medical Colleges and the Federation of State Medical 
Boards of the United States in February, 1942, 
adopted resolutions as follows: 

Council on Medical Education and lioapitaU of the 
American Medical Association, —The coiincil is of the 
opinion that the adoption of a program for an acceler¬ 
ated curriculum for approved medical schools during this 
war period is a decision which should bo determined by 
each medical school. 

Tho decision of a medical school to initiate an acceler¬ 
ated curriculum should bo made only after a comprehen- 
Rive survey of the personnel, facilitioR and equipment of 
the school and its ability to give a medical education 
without deterioration of the quality of the medical in¬ 
struction and in conformity with the statutes of the 
various states and the rulings of the state ntedical boards. 

The council stands ready to make necessary inspections 
whenever in its judgment such inspections are required to 
maintain the present high standards of medical education. 

The council believes that financial assistance for needy 
medical students during the accelerated program is best 
provided through scholarships or loans. 

Association of American Medical Colleges, —The execu¬ 
tive council requested approval of the recommendations 
sent to the deans of member colleges December 18 and 
December 93, 1941, urging member colleges, which can do 
HO without any lowering of present standards of medical 
education, to go on an accelerated program of instruction 
on or about July 1, 1942. 

Attention is called to the fact that the executive coun¬ 
cil recommended that only those medieal colleges that can 
do so without lowering present standards of medieal edu¬ 
cation should adopt the accelerated program. This ap¬ 
plies not only to the utilization of the summer os a teach¬ 
ing period but also to the interval at which freshman 
cloMes are admitted; that is, whether annually or at 
a{mrqxlinately nine-month intervals. 
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The executive council recommends that the accelerated 
proji^nuti consist of four full academic sessions of not leas 
than thirty'two weeks each and that graduation shall not 
follow sooner than thirty-five months after first matricu¬ 
lation as a fresliinan. 

The executive council recommends that as many col¬ 
leges as can do so start instruction of the next freshman 
class on or about July 1, 1942, and subsequent freshman 
classes at approximately nine-month intervals until July 
1, 1945, 

The executive council recommends that, in admitting 
students for the accelerated program, eligibility require¬ 
ments for admission be not lowered from the present mini¬ 
mum Hlandardn set by the Association of American Medi¬ 
cal Colleges. 

The Association of American Medical Collog('s requests 
that the Federation of State Medical Boards recommend 
to its members that they arrange to make whatever 
changes arc no(iessary in state Ucejising laws and/or board 
regulations to legalize licensurt! of students graduating 
under the accelerated program adopted by medical schools 
to meet the needs of the national omorgency. 

Federation of State ^ff{}iral Boards of the United 
States .— Whereas, Ah a war emergency measure several 
approved medical schools of the United States are con¬ 
templating accelt?ratiiig the courses of medical education 
so as to comprise four full academic sossions of at least 
thirty-two weeks each and that at least thirty-six mouths 
shall elapse between the beginning of medical instruction 
and graduation; and 

W H erica 8, The medical schools initiating such an acool- 
orated curriculum will be able to maintain the pcrsomiol, 
facilitit.s and equipment necessary to give a medical edu¬ 
cation without deterioration of the quality of the medical 
instruction and in conformity with the statutes and licen¬ 
sure regulations of their respective states and territories 
of the United States and the District of Columbia; and 

Whereas, The proposed accelerated course of medical 
education as a war emergency measure is expected not to 
extend beyond the present period of war emergency ; there¬ 
fore bo it 

Mf solvedf That the Federation of State Medical Boards 
of the United States in annual session assembltid in Chi¬ 
cago, February 17, 1942, hereby endorse the proposed 
accelerated course of medical ediuration and recommend 
it in principle as a war (‘inergency measure for favorable 
consideration by the lictmsing authorities of tho several 
states and torritories of the United States and the Dis¬ 
trict of Columbia. 


In adopting these resolutions, all three agencies 
emphasized the importance of tho maintenance of 
high standards of medical education in connection 
witii any adopted. 

THE SEVENTY-FIFTH ANNIVERSARY CELE¬ 
BRATION OF THE TORRKY 
BOTANICAL CLUB 

The seventy-fifth anniversary celebration of the 
Torrey Botanical Club will be held from June 22 to 
27 at Columbia University, the New York Botanicjil 
Gfirdon, the Brooklyn Botanical Garden and the 
Boyce Thompson laslitutc for Plant Research, Yon¬ 
kers. The history of the institutions at which the 
rneetiug is held will be given at the opening session 
of each as follows: 

The Histury of Botany at Columbia University, by Dr. 
John 8. Karling, professor (»f botany. 

The History of tin* New York Botanical Garden, by 
Dr. WiIlium J. Robbins, director. 

The UiHtory and Organization of tho Boyce Thompson 
Institute, by Dr. William J. Crocker, director. 

The History of the Brooklyn Botanic Garden, by Dr. 
C. Btuart Gager, director. 

During the we(‘k symposia an* planned as follows: 

June S:!i Sym'posium on Moriyhology: Speakers; Dr. F. 

T. Ijewis, Dr. C. E. Alien, Dr. R. H, Wotmorc 
and Dr. E. W. Sinnott, 

June Symposium on Taxonomy: Speakers; Dr. H. 

A. Gleason, Dr. TI. K. Swenson, Dr. E. D. 
Merrill and Dr. F. D. Korn. 

June 24 Symposium on Growth: Speakers: Dr. L. O. 

Kuukol, Princeton, N. J., Dr. P. W. Zimmer¬ 
man and Dr. Oscar Riddle. 

Ju7t€ 25 Symposium on Genetics: Speakers: Dr. George 

U. Shull, Dr. Stanley Cain, Dr. George M. 
Roed and Dr, A. F. Blnkeslee. 

Dr. Robbins will give a public lecture at the Ameri¬ 
can Museum of Natural History on the afternoon of 
June 24. It will be entitled “Plants Need Vitamins 
Too.” 

The anniversary banquet will be held on the evening 
of June 22. There will be luncheons, inspection tours 
of the gardens and laboratories and a two-day field 
trip under the direction of Dr. John H. Small, of the 
New Jersey College for Women. 


SCIENTIFIC NOTES AND NEWS 


According to a United Press dispatch, the Russian 
Academy of Sciences has elected to honorary member¬ 
ship three Americans and two Englishmen, the first 
foreigners to be so honored since the Russian revolu¬ 
tion. The Americans are Dr. Walter Bradford Can¬ 
non, George Higginson professor of physiology at 
Harvard University; Dr. Gilbert Newton Ijewis, pro¬ 
fessor of chemistry, and Dr. Ernest Orlando La'vt^euce, 


professor of physics, both of the University of Califor¬ 
nia, The Englishmen are Sir Henry Hallett Dale, 
president of the Royal Society and director of the 
National Institute for Medical Research, and Dr. John 
B. S. Haldane, professor of biometry, University CoU 
lege, London. 

At its fifty-seventh annual meeting in Atlantic City, 
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the George M* Kober Medal of the Association of 
American Physicians ivas presented to Dr. Donald D. 
Van Slyke, member of the Rockefeller Institute for 
Medical Research, New York. Dr. Van Slyke was 
cited in recognition of contributions to the treat¬ 
ment of diabetes and Bright’s disease, as well as for 
his work on the oxygen treatment of pneumonia.” 

The Willard Gibbs Medal meeting of the Chicago 
Section of the American Chemical Society will take 
place at the Stevens Hotel on May 22. Thomas 
Midgley, Jr., vice-president of the Ethyl Gas Cor¬ 
poration, recipient of the award, will deliver an ad¬ 
dress on “A Critical Examination of Some Concepts 
in Rubber Chemistry.” 

The award for ^^distinguished service in the inter¬ 
pretation of higher education” of the American Ctd- 
lege Publicity Association was presented on May 9 
at the closing session of the twenty-fifth annual con¬ 
vention to Watson Davis, director of Science Service. 
He was cited for his “years of faithful interpretation 
of research in science and its translation into terms 
understandable to the reading public with no loss of 
dignity or essential meaning.” 

The Howard Taylor Ricketts Prize of $200 of the 
Division of the Biological Sciences of the University 
of Chicago has been awarded to Dr. Jos<S Oliver- 
Gonzalez, a Puerto Rican by birth, research associate 
at the university, in recognition of bis work indicating 
that trichinosis is caused by two forms of parasite and 
therefore immunity to the disease can be produced 
only by the formation of two antibodies. The prize 
was established in 1913, in honor of Dr. Howard Tay¬ 
lor Ricketts, of the University of Chicago, who dis¬ 
covered the cause of Rocky Mountain spotted fever, 
lie died in 1910. 

At the annual Buckstone Browne luncheon of the 
Royal College of Surgeons, London, honorary fel¬ 
lowship was conferred on Professor Antoni Jurasz, 
dean of the Polish Faculty of Medicine of the Uni¬ 
versity of Edinburgh. 

Purdue Ukivebsity conferred on May 3 the honor¬ 
ary doctorate of science on Francis Eugene Bibbins, 
chief pharmacist of Eli Lilly and Company, Indian¬ 
apolis. 

Db. Herbert F. Pritheroh, director of the U. S. 
Fishery Biological Laboratory at Beaufort, N. C., 
was elected to the presidenegr of the North Carolina 
Academy of Science at its recent annual meeting in 
Greensboro. 

At the twenty-seventh annual meeting of the South 
Dakota Academy of Science held at the University of 
South Dakota, Vermillion, on May 1 and 2, the fol¬ 
lowing officers were elected for the coming year: Dr. 


Edwin H. Shaw, Jr., University, Fresident; Dr. Orin 
Lofthus, Augustana, First Vice-president^ Dr. Lester 
Gusa, State College, Second Vice-president; and Dr. 
A. L. Haines, University, Secretary-Treosurer. Dr, 
Walter F. Loehwing, head of the department of 
botany of the State University of Iowa, was the guest 
speaker. His address was entitled “Recent Advances 
in Botanical Research.” The academy will meet next 
j’ear at Huron College. 

Dr, Charles N. Fret, director of research of the 
Fleischmann Laboratory of Standard Brands, Inc., 
was elected chairman of the Now York Section of the 
American Chemical Society at the annual meeting on 
May 8. Professor Vincent du Vigneaud, head of the 
department of biochemistry at the Cornell University 
Medical College, was chosen chairman-elect to take 
office in 1943. 

Dr. George Bluheh, since 1920 David P. Smith 
clinical professor at Yale University Medical School, 
was elected president of the Association of American 
Physicians at the Atlantic City meeting. He succeeds 
Dr, James H. Means, Jackson professor of clinical 
medicine at the Harvard Medical School. Dr. War- 
field T, Loiigeope, of the Johns Hopkins University, 
was elected vice-president; Dr. Joseph T. Hearn, 
Cleveland, secretary, and Colonel Hugh J. Morgan, 
of the U. S. Army Medical Corps, councillor. 

Karl P. Schmidt, chief curator of the department 
of zoology of Field Museum, Chicago, was elected at 
the Now York meeting president of the American 
Society of Ichthyologists and Herpetologists. Mr. 
Schmidt has been appointed a special lecturer for a 
period of three years in the department of zoology 
at the University of Chicago, 

The Virginia Chapter of the Sigma Xi held its 
annual meeting at the University of Virginia on May 
6. Twenty-six members were initiated, Lieutenant- 
Commander Thomas F. Ball, U. 8. Naval Academy, 
was elected from the alumni and Professor Charles 
Henderson froTu the faculty of the University of Vir¬ 
ginia. The annual speaker was Dr. Forest Ray Moul¬ 
ton, permanent secretary of the American Association 
for the Advancement of Science. 

Professor Ralph S. Hosmer, since 1914 head of 
the department of forestry of Cornell University, will 
retire on June 30. 

Dr. H. W. Kostmateh has been named to serve as 
acting dean of the School of Medicine of Tulane Uni¬ 
versity of Louisiana during the absence of Dean Max¬ 
well E. Lapham, now on assignment in the Navy. 

Dr. J. Montkath Robertson, senior lecturer in 
physical chemistry at the University of Sheffield, has 
ibeen appointed Gardiner professor of chemistry at 
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the University of Glasgow. He will succeed in Octo¬ 
ber Professor T. S. Patterson, who has been for forty 
years a member of the department. Dr. Hobertson 
was from 1928 to 1930 a Commonwealth fellow at 
the University of Michigan and at the Gates Chemical 
Laboratory of the California Institute of Technology. 

The War Department has activated the 118th gen¬ 
eral hospital unit, which is one section of the Johns 
Hopkins University Hospital Unit. It will be under 
the command of Colonel George Finney, the son of 
Colonel J. M. T. Finney, who was at the head of a 
similar unit in France during the last war. 

Dr. Dinsmore AxtbRj director of the Griffith Ob¬ 
servatory, Los Angeles, has been called to active ser¬ 
vice as Colonel of Coast Artillery in the Army of the 
United States. During his absence, Dr. C. H. Clemin- 
shaw, the assistant director, will be acting director. 

Dr. Julian Huxley, whose post as secretary of the 
Zoological Society, London, was suspended by the 
council for the duration of the war while he was lec¬ 
turing in the United States, has returned to England. 
At the annual meeting of the council on April 29 a 
body of fellows nominated Lord Horder for the presi¬ 
dency and Dr. Huxley for the secretaryship, which 
they say was ^‘illegally” suspended. 

The News Bulletin of the Institute of International 
Education states that Dr. Hemane Tavares de S^, 
professor of biology at the University of Sao Paulo, 
is making an eight-month tour of the United States 
during which he expects to visit seventy-five North 
American coUeges and universities. The Institute of 
International Education and Westminster College, 
Fulton, Mo., have cooperated in awarding to him a 
travel fellowship for a study of the educational sys¬ 
tems of the United States. 

Dr. Eugene M. K. Geilino, professor of pharma¬ 
cology at the University of Chicago Medical School, 
will deliver the eighth and last Harvey Society Lecture 
of the current series at the New York Academy of 
Medicine on May 21. He will speak on ^The Com¬ 
parative Anatomy and Pharmacology of the Pituitary 
Body.” 

The James Arthur Lecture was given on May 14 at 
the American Museum of Natural History by Dr. 
George Pinklcy, of the department of comparative 
anatomy of the museum. The lecture was entitled ”A 
History of the Human Brain.” 

Lord Rayleigh delivered on April 16 the first Sir 
Joseph J. Thomson Memorial Lecture of the British 
Chemical Society. 

The annual meeting of the American Home Eco¬ 
nomies Association will be held in Boston from June 
21 to 24. Dr, George R. Minot, director of the Thom- ^ 


dike Memorial Laboratory of tbe Harvard Medical 
School, will be among the siMakerB. 

The twentieth annual meeting of the Amerioon In¬ 
stitute of Chemists will be held on May 16 at the 
Hotel Claridge, Atlantic City, N. J. New officers will 
be elected at the business meeting in the morning. 
The afternoon meeting will be devoted to a symposium 
on ^*The Chemical Industry at War,” with the follow¬ 
ing speakers: Dr. Gustav EgloR, Universal Oil Prod¬ 
ucts Company, “The Petroleum Chemist at War'^; 
Dr. Donald Price, technical director, National Oil 
Products Company, “The Chemist in To-day's Indus¬ 
try”; Dr. A. B. Ray, Carbide and Carbon Cbemioals 
Corporation, “The Technical Point of View”; and 
Colonel 0. C. Wyman, liaison officer, third Regional 
Labor Supply Committee, “The Chemical Industry, 
Selective Service and the War Effort.” The medal of 
the institute will be presented to Dr. William Lloyd 
Evans, professor emeritus of the Ohio State Univer¬ 
sity, at a banquet to be held in the evening. Dr. H. 
B. Hass, head of the department of chemistry of 
Purdue University, will discuss the “Career of the 
Medalist.” Dr. Evans's acceptance address is entitled 
“Some Chemical Reactions of the Reducing Sugars in 
Alkaline Solutions.” 

The ninety-third annual session of the American 
Medical Association will be held in Atlantic City from 
June 8 to 12. The House of Delegates will convene 
at 10 A.M. on Monday. The sixteen scientific sections 
of the association, the Medical Corps of the Army, 
the Medical Corps of the Navy and the Public Health 
Service are entitled to one delegate eaoh. The Scien¬ 
tific Assembly will open with a general meeting, to 
be held at 8 p.m. on Tuesday, June 9. The sections 
will meet on Wednesday, Thursday and Friday, June 
10,11 and 12. Dr. Frank H. Lahey, Boston, is presi¬ 
dent of the association. The president-elect is Dr. 
Fred W. Rankin, of Lexington, Ky. 

The annual spring meeting of the Pennsylvania 
Conference of College Physics Teachers was held on 
April 17 and 18 at Immaculata College, Pennsylvania. 
One hundred and forty-two delegates representing 
thirty-five colleges were in attendance. The Rev¬ 
erend J. Joseph.Lyncb, 8.J., chairman of the depart¬ 
ment of physios of Fordham University, addressed 
the conference on “The Interior of the Earth” on 
Friday evening. The Saturday morning program was 
given over to a symposium on “Physics During the 
War and Post-war Peaeef” conducted by Dr, Wheeler 
P. Davey, professor of research physics at the Penn¬ 
sylvania State College. 

Ok the oocasion of the meeting of the Anuxrioan 
Mathematiool Society in Chicago on April 17 and 18 
&ere was read a telegram from a group of 
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nuithffliuiticiAiiB addressed to all AmericBa tnathemaii- 
eiaus, expreaeixig feelinfirs of sdentifie unity and a 
belief in the triumph of our common cause. 

Nature reports that the Parliamentary Secretary of 
the British Ministry of Information (Ernest Thurtlo^ 
M.P.) opened a conference of British scientific and 
technical institutes on March 9 at which Sir John 
Russell^ adviser to the Soviet Relations Branch of the 
Ministry of Information, took the chair. The confer¬ 
ence, which took place in the rooms of the Royal 
Society, was called to discuss an intensification of the 
exchange of technical and scientific information be¬ 
tween the U.S.BJt. and Great Britain. Some sixty 
scientific organisations and learned societies of Great 
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Britain sent representatives to the eonference, and it 
was decided to set up a standing committee to assist 
the Ministry of Information in this work and to act 
as a dearing-house between organizations in Great 
Britain and the U.S.S.R. A representative of the 
Soviet Government will be invited to join the sub¬ 
committee. 

M. N. Shaffker, secretary and treasurer of the 
Field Conferences of Pennsylvania Geologists, states 
that the opinion of many of the members appears to 
be that in view of the accelerated schedule in many 
schools and the rubber shortage, it is doubtful if a 
meeting in 1942 would be well attended. Therefore, 
it has been decided to postpone the meeting until 
1943, and probably for the duration of the war. 


SCIENCS 


DISCUSSION 


AN UNTKIED METHOD OP FEDERAL 
RBAPPORTIONMENT 

SiKOB 1928, when Soodkctb opened its eolumns to a 
discussion of the best method of Federal reapportion¬ 
ment several problems then before the country have 
been solved and several new issues raised.^ Two bills 
on the subject have become laws* and for some years 
at least no more legislation is likely. The time is ripe, 
therefore, for a survey of the gains and the outlook. 

The gains include: 

(a) A guarantee against a repetition of that failure 
to reapportion after a decennial census which aroused 
Congress and the country between 1920 and 1980. 

(b) A check since 1910, probably a permanent check, 
upon the steady enlargement of the House under which 
it grew between 1790 and 1910 from 106 to 436 seats, a 
decennial average of 27 seats. 

(c) A reduction in the number of methods mentioned 
in the law of 1929 from two to one, thus decreasing the 
likelihood that Congress will have to struggle again with 
the troublesome problem of method. 

(d) A probability that each future apportionment will 
bo made automatically, thus withdrawing a time'Consum> 
Ing eubject from the floor of Congress. 

The issues still open concern three questions: 

(1) What is the beat method of apportionment f 

(8) Can a process of slight automatic decrease in the 
siae of the House after each census be started f 

(3) Can the rapid growth of rotten borough Congres¬ 
sional districts in a few States which State legislatures 
have failed to stop be ended by Federal legislationt 

I must not ask for space in your columns to explain 
liiese gains or even to examine at length the second or 

1 For earlier contributions to this discussion see 
ddnmou, 67; 609, 1926; 68; 679, 1928; 69; 163, 272 and 
866, 1929} Seaiametryj 4 : 278, 1941. 

t Acts of June 18, 1929, Sec. 22, and amending Act of 
November 16,1941. 


third of the open issues. About the second let mo say 
only that if the words in the law of 1929 “under an 
apportionment of the then existing number of Repre¬ 
sentatives” should be changed to “under an apportion¬ 
ment of five (perhaps even ten) less than the existing 
number of Representatives” such a change would not 
endanger the automatic feature of the law and would 
start a process of reducing the size of the House to¬ 
wards the three hundred members often mentioned in 
Congressional debates as a desirable but unattainable 
goal. 

A longer amendment requiring approximate equal¬ 
ity in the population of Congressional districts would 
stamp out the growing evil of rotten borough Congres¬ 
sional districts. That the evil is serious appears from 
the following figures of the average percentage of 
excess in the population of the largest Congressional 
district over that of the smallest in the same State. 

Date of census 

or excess 

1900 . 41 

1910 . 54 

1920 . 86 

1930 . 107 

Both of these amendments I may be able to explain 
and defend in quieter times before the appropriate 
Congressional committees. 

But as neither of these changes is of especial inter¬ 
est to scientists I pass them by to raise again two 
fundamental questions about method. (1) What 
should the scholar regard as the best method of ap- 
portionmentt (2) How would that method be re¬ 
garded by Congress f 

The two outstanding men in American history who 
have examined the question of method are Thomas 
Jefferson, who had charge of the first census, and 
Daniel Webster. The method of major fraotiona 
^whirii was introduced in 1910 and has now been super- 
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seded by the method of equal proportions is a mod¬ 
ernisation of Webster's plan. The method I now 
prefer, the method of smallest divisors, is a moderniza¬ 
tion of Jefferson's. Like all modern methods but un¬ 
like Jefferson's it starts by assigning one Representa¬ 
tive to each State because it interprets the phrase 
**oaoh State shall have at least one Representative" as 
requiring that procedure. The scats of these 48 who 
might be called constitutional Representatives are as 
much outside the control of Congress as are those of 
the Senators. It is only after this initial step has 
been taken that the process of Congressional or statu¬ 
tory apportionment can begin. All modem apportion¬ 
ment tables like those prepared by the Bureau of the 
Census begin with Representative number 49 not with 
Representative number 1. If we accept this as a 
starting point it follows that in every Congress there 
are two groups of Representatives, a constitutional 
group—one for each State—among whom population 
counts for nothing, and a statutory group among 
whom population counts for everything. 

In this group of 48 constitutional Representatives 
with which apportionment starts the one from New 
York stands for 122 times as many constituents as the 
one from Nevada. The object of Congressional or 
statutory apportionment which then IxJgins should be 
to reduce this inequality as rapidly and completely 
as possible. It can best be done by giving each Rep¬ 
resentative after number 48 to the State which at that 
point has the largest population per Representative. 
All methods give seat number 49 to New York and seat 
number 50 to Pennsylvania, but thereafter the results 
diverge. The only test by which Congress judges a 
method is its results. The difference in result of the 
five methods examined in 1929 by a committee of 
mathematicians appointed by the National Academy 
of Sciences appears when we consider how Repre¬ 
sentatives, numbers 51 and 52, are apportioned by 
each. After seat number 49 has been assigned to New 
York and seat number 50 to Pennsylvania the situa¬ 
tion is as shown in Table 1. 

TABI^E 1 


state 

Number of 
Represen- 

Population per 
Repreaentatlve 


tatJvea 

(in thousands) 

Nevada . 


110 

New York ,... 


6,740 

Cailfonila .... 
Ohio. 

. 1 

6,007 

o,eos 

7.807 

lUlnolH . 



The method of greatest divisors and the method of 
major fractions give seat number 51 to New York, 
raising its total to 3; each of the other methods gives 
it to Illinois. Every member of Congress and the 


overwhelming majority of citizens would probably say 
that of these four States Illinois has the strongest 
claim to seat 51 and that any method giving it to New 
York should be discarded. 

After Illinois has received a second seat the other 
three States would stand as in Table 2. 


TABI^ 2 


State 

Number of 
Bepresen- 
tatlves 

Population per 
Bepreaentanve 
(in thousands) 

Nevada . 

.... 1 

110 

New York. 

!!!! 2 

6,740 

California . 

..,. 1 

6,607 

Ohio. 

.... 1 

6.008 


The method of equal proportions and that of the 
harmonic mean give a third seat to New York before 
Ohio or California receives a second. Here again the 
average member of Congress doubtless would regard 
the claim of both States to a second seat as coming 
ahead of that of New York to a third. If so, the 
method of equal proportions and the method of the 
harmonic mean should also be discarded and that of 
smallest divisors adopted. 

The teat of fairness which appeals most strongly to 
the average Representative probably is the approach 
to equality in the population or average population 
per district in the 48 States. Next to this is a wish to 
keep the average of the State averages as low as pos¬ 
sible. Tried by either test the method of smallest 
divisors comes out better than that of equal propor¬ 
tions. Under the 1940 conditions the average of the 
State averages by the method of equal proportions is 
294,000, by that of smallest divisors 283,000, and the 
range between the average population per district in 
the State where it is largest and that where it is small¬ 
est under the method of equal proportions is 249,000, 
but under that of smallest divisors 207,000. 

A disadvantage of the method of smallest divisors 
is that it transfers to the group of small States several 
seats which by any other method would go to the group 
of large States. This results from the advantage it 
gives to the small States in the group of 48 constitu¬ 
tional Representatives, an advantage not counter¬ 
balanced later as from that point on no advantage is 
given to either group. Whether this disadvantage 
would outweigh the advantages already mentioned 
must be left for Congress to decide. Here we are con¬ 
cerned only with theoretical considerations and those 
I believe count heavOy in favor of this novel method. 

A closing word about nomenclature. I have ac¬ 
cepted the names preferred by mathematicians, al¬ 
though to the average Representative they oairy no 
meaning. For that reason mainly I prefer the fol¬ 
lowing : 
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The Thomas JeffersoiL 

ap- 

preach 1790-1830 

method of greatest divisors 

The Daniel Webster 

ap- 

proach 1840 

r method of major fractions 

The Samuel Vinton 

ap- 

proach 1860-1900 

- Vinton method 

The sliding divisor 

ap- 

proach 1910-1930 

modernized Webster method 

The mathematical 

ap- 

proach 1940 

= method of equal proportions 

The double method 

ap* 

proach 1 

modernized Jefferson method 


Waltbb F. Willoox 

Ithaca, N. Y. 


TICK PARASITES ON CAPE COD 

During the summer of 1926 the chaleid fly Hunter- 
ellus kookeri How., with which Ixodiphague caucurtei 
du Buyson has been shown to be identical,^ was re- 
leased on the island of Naushon in southern Massa¬ 
chusetts by Larousse, King and Wolbach,^ in an 
attempt to control the American dog tick, Dermacen- 
ior variabilis Say. S|>ecimen8 of this fly were taken 
on the island the following summer. Furthermore, a 
parasitized tick was found there in 1929 by Hertig* 
in a lot of some 400 nymphs of D, variabilis. The 
parasites were not identifled. 

In July and early August of 1940, 1,470 engorged 
immature ticks were collected on Naushon Island. Of 
these 90 per cent, were D. variabilis, 513 larvae and 
841 nymphs, and the remainder were of the genus 
Ixodes, 113 larvae and 23 nymphs. The Ixodes that 
reached the adult stage proved to be 7 . ricinus scapu- 
laris, and it is believed that the others were the same. 
One larva of D, variabilis yielded two specimens of 
Ixodiphagus texanus How. This is believed to be the 
first report of this species as a parasite of the Ameri¬ 
can dog tick. But it is not the first record in this 
part of the country, for the U. S. Department of 
Agriculture, Bureau of Entomology and Plant Quar¬ 
antine, has a number of records from Oak Bluffs, 
Massachusetts, in Haemaphysalis leoporis-palustris 
and Ixodes dentatus, 

Hunterellus hookeri was not found parasitizing 
any of the above-mentioned ticks. However five 
adults were collected in the hair of a Setter dog, two 
about July 28 and three about August 20. Since the 
average life of an adult is about forty-eight hours, 
there probably is a fairly large population of the fly 
on the island, which is principally parasitizing some 
species other than D. variabilis. The only previous 
report of adults seen in nature is by Cooley.* It is 

1 A. B. Gahon, Proe, Snt. 8oo, of Wash,, 36; 89, 1934. 

s BotKNOS, 67: 861,1928. 

s A. Hertig, personal communication. 

A Ondersiepooft dour. Vet Set, 8: 23, 1934. 


felt that the introduction of H. hookeri is not a useful 
measiure for the control of the American dog tick. 

I am indebted to Dr. A. B. Gabon and Dr. C- N. 
Smith, of the Bureau of Entomology and Plant 
Quarantine, for assistance with the identifleations; 
and to Dr. H. S. Forbes for hospitality and assistance. 

Sidney Cobb 

Harvard Medical School 

THE EFFECTIVE PRESENTATION OF 
SCIENTIFIC REPORTS 

Congratulations to Professor E. F. DuBois, of 
Cornell University Medical School, for the intriguing 
and worthwhile discussion which he has precipitated 
by his note of March 33 in Soienck on the effective 
oral presentation of seicniifle materia). 

The additional comments of John B. Lucke, Gilbert 
Dalldorf and Jean Broadhurst in Science for April 
10, reveal further thinking on this truly commendable 
topic of discussion. 

Perhaps no group of men in the country are more 
aware of the deficiencies of scientific papers, as read 
at many science meetings, than are the members of 
the National Association of Science Writers; those 
professional journalists who devote their full time to 
the reporting of the news of science and who attend, 
constantly, the major science meetings of the nation. 

As a member of the National Association of Science 
Writers, and with the past benefit of many discussions 
with its members on this very subject, the following 
suggestions are offered for the research scientists. 

The greatest fault of scientists would appear to be 
that they try to present material orally which is in¬ 
tended primarily for publication in a technical maga¬ 
zine. 

No matter how skilled an orator a man may be, the 
unwise choice of words for spoken delivery can not 
overcome this basic handicap. The technical termi¬ 
nology of almost any phase of science is certainly near 
the peak of boredom for the human ear. 

Lack of skill in oral presentation is a handicap, but 
one can not chide the research scientist too much on 
this score, for he has other things to do beside taking 
elocution lessons. 

Nor can one expect a scientist to rehearse his ad¬ 
dress with the intensity of the director of a radio 
program who has nothing else in the world to do. 

What scientists can do, however, is to rise above the 
laziness whereby they try to kill two birds with one 
stone. More effort needs to be made to tell their 
research story simply and with a minimum of technical 
terms which seem to be the trademark of any technical 
report at a scientific meeting. 

reports to scientific meetings are intended for 
later publication, as many of them are, let there be two 
drafts made of them; one to be mailed to the editor of 



604 


acnt^ 


YiXL, H, Vck Un 


a teohnioal journal and the other summarizing the 
flndingB for quick and compact oral presentation. 

Actually, many of the reports to any large scientific 
meeting—say the Chrbtmos meetings of the American 
Association for the Advancement of Science—never 
see permanent record in print. 

Space available in technical journals to-day is much 
too precious to record, for all posterity, every obscure 
and minor advance of science. These minor papers, 
which make up the bulk of almost any meeting, con 
serve their function best if they are presented most 
attractively to the listening audience, for that is about 
as far as they will go; that and perhaps the title, and 
a short abstract in the program of the meeting. 

In preparing an effective oral presentation of their 
subject-matter it might be wise for scientists to adopt 
something of the technique of the professional science 
writers who place the question, *‘What does it meant” 
at the top of their list of requirements. 

Every one, layman and scientist alike, is interested 
in what any new discovery in science means to the 
broad path of progress. That is why the newspaper 
reporting of science for the layman emphasizes the 
significance of a discovery in the very first paragraph. 
If the significance were buried at the end of the paper, 
in the fashion of a scientific report, no one would ever 
bother to read it. 

Scientists may not like to hear it put so bluntly but, 
seriously, no one in the world cares what they are 
doing, or how they did it or even who did it. All 
people are interested in about any scientific discovery 
is, “What does it meant” 

The technical details, occupying so great a part of 
technical scientific reports, interest only other special¬ 
ists in that particular field. The rare exceptions are 
those reports important enough to have wide applica¬ 
tions in other fields of science. 

This situation is true even within a given branch of 
science and in physics—as an example—the boredom 
among the electrical experts when the band gpectros- 
copists are talking is equalled only by the boredom 
among the latter, when the former speak. The same 
thing might well bo said of the various specialists in 
the medical sciences when they listen to each other's 
papers. 


All this means that a scientist, in reporting his wo^ 
to a soientifle society, might come to the meeting armed 
with two manuscripts. One would be his technical 
paper that he hopes may some day appear in print*, 
the kind of report which he now reads to a bored audi¬ 
ence. This report he would keep out of sight in bis 
innermost pocket. Its sole use would be for those very 
few interested individualB who come up to him after 
the talk for more technical details. 

The other manuscript would be his oral presenta¬ 
tion. It would tell the story of his work in a simple, 
summary fashion with the emphasis on what has been 
accomplished, rather than on how it was done. It 
would be intended to tell the story for intelligent but 
ignorant laymen, for scientists—outside their own 
specialized niche in science—arc just that. As such 
they are interested in what a new discovery means 
rather than the specific details of how it was done. 

Mr. Lucke, in his comments in Scibkobj for April 10, 
rightly takes scientists to task for “reading” their 
reports in a fumbling, halting fashion. 

However, most scientists, if they will prepare their 
material simply for oral presentation and use a mini¬ 
mum of scientific terms, will find that they will be able 
to “read” their papers with eftectiveness and with 
interest to their audience. 

Scientists are obviously too busy—or should be too 
busy—with their research to have time to take a course 
in public speaking (although if their reputation rises 
to such a degree that they are in demand for many 
addresses they ought to consider this possibility). 
However, mere reading of a statement written in 
oral English, in contrast to written and scientific En¬ 
glish, can be very effective. 

The best spokesman in the world to-day is President 
Roosevelt. He reads his fireside chats. Not every one 
can be a Roosevelt in radio or speaking style, but ervory 
one can say things simply. Every one can avoid the 
laziness, for that is what it is, of trying to kill two 
birds with one stone by trying to read a complex scien¬ 
tific article whose ultimate end is to appear in print 
in a scientific publication. Even the President couldn’t 
do that and make any one enjoy it, 

Robert D. Potter, 
Science Editor, The American Weekly 


SCIENTIFIC BOOKS 


ROTATIONS IN PSYCHOLOGY AND THE 
STATISTICAL REVOLUTION 

Factor Analysis. A Syntheaia of Factorial Methods. 
By K&bl J. HoLKiNasR and Harrt H. HiirjiAN. 
Chicago: The UniverBity of Chicago Frees, 

$5.00. 


Axotro 24 variates the number of eoitelation ooeA- 
eients is 24x23/2=276, and one might perhaps ini' 
agine that abont half of these ironld be positive and 
half negative. Aetuidly, when Holsinger snd Bwine. 
ford woriced out the oorrelations among 34 mental 
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t^9t8 given ta a large group of eehool children they 
found 275 positive eorrelatioiia, mostly of substantial 
magnitude, and only one negative correlation, which 
had the insignificant value - 4075* Eight bodily mea¬ 
surements made by Dr. F. Mullen on 306 fifteen-year- 
old girls yi^ded 28 correlations, all of which wore 
positive and of significant size. These facta, which 
could be paralleled in many other eases, point to the 
existence of underlying factors or causes common to 
the several tests or measurements. The girls who were 
big around the chest were also, on the average, bigger 
around the waist and had longer arms and legs than 
those smaller than the average in chest girth. In other 
words, some girls wore big in general and some were 
small in general, though what was directly measured 
was in each case not general size but one of its many 
manifestations. The students who were good at word 
meanings were also good at addition and at counting 
groups of dots; in fact they were, on the average, 
better on everything on which they were tested than 
were their classmates who were less good at word 
meanings or in other individual tests. This and many 
similar observations constitute clear proof of the ex¬ 
istence of something in the nature of general mental 
ability, varying from person to person, and affecting 
the degree of success attained by the person in any¬ 
thing he tries within a veiy extended category of 
mental activities. 

When it is once recognized that an aggregate of 
such measurements is to a considerable extent a set 
of different measures of the same thing, the problem 
arises of choosing suitable weights for combining the 
several measures in order to arrive at the fundamental 
variate underlying all of them as nearly as possible. 
At this point there is a good deal of indeterminateness 
for lack of a universally acceptable criterion as to 
what constitutes the best possible set of weights. A 
semblance of agreement is reached because of the fact 
that any set of positivB weights applied to the posi¬ 
tively correlated measures gives a weighted mean that 
might plausibly be taken to represent general intelli¬ 
gence or whatever the underlying common factor may 
be. But when deviations from such a weighted mean 
are correlated there is also evidence in the residual 
correlations of further common factors, quite inde¬ 
pendent of the first one considered. In tests of school 
duldren, for example, there seems to be a common 
quality, independent of general intelligence and seo- 
ondfury to it in effect on total variance, that represents 
a contrast between verbal ability on the one hand and 
arithmetical ability or speed on tiie other. Indeed, 
there is evidence of several sorts of ability or differ¬ 
ences of contrasting abilities, which so to speak must 
ke pmBxiT^ in different dimensions, sinee they are 


statistically independent of one another, though they 
all contribute in varying measure to success in the 
tests. But to identify such fundamental ^^factors,” 
to specify them as definite functions of the teat scores, 
and, above all, to give them names, requires some¬ 
thing on which different workers have not been able 
to agree. 

A large number of schemes for the statistical treat¬ 
ment of such problems has been proposed. The vol¬ 
ume now at hand is a compendium of most of them, 
with a good account of their bases and mutual rela¬ 
tions, including the rotations of axes involved in get¬ 
ting from one to another. The introductory chapter 
indudes an excellent discussion of certain relevant 
phases of scientific method in general. Matrix algebra 
and n-dimensional geometry ore essential in this sub¬ 
ject, and the reader is provided with introductions to 
these and some other mathematical topics in special 
sections. An extraordinarily clear elementary treat¬ 
ment is given of rotations in n dimensions. Corre¬ 
lated as well as iincorrelated sets of “factors” are 
discussed, there is a chapter on the estimation of the 
values of the factors for individuals in terms of their 
test scores, and some essential indeterminneies in the 
problem are duly indicated. There is an appropriate 
emphasis on the criterion of “parsimony,” that is, on 
the desirability of using the smallest possible number 
of variates to describe a phenomenon. However, this 
criterion is apparently overlooked in the preference 
shown for types of solution involving not only gen¬ 
eral factors common to several tests or all of them, 
but also individual factors specific to each test and 
not entering into any other. Thus the whole number 
of factors used is actually greater than the number of 
tests, though the original object was to represent a 
large number of tests by a small number of factors. 

This subject of “factor analysis” has received much 
attention from psychologists in recent years, and is 
altogether fascinating. Its potential applications go 
far beyond the domain of psychology. It is in fact a 
branch of the theory of multivariate statistical analy¬ 
sis, which is in turn a branch of the theory of sta¬ 
tistics, and has applications in the most diverse fields 
in both natural and social sciences. Unfortunately, 
this logical position has frequently been overlooked 
by workers in factor analysis, who have treated it as 
a branch of psychology, and have therefore not 
thought it necessary or worth while to keep in touch 
with the rapid advances that have been taking place in 
multivariate analysis and in general statistical theory. 
The result is that factor analysis, after a brilliant ^art 
years ago, has come to be surrounded by an aura of 
obsolescent statistical methods, concepts and terminol¬ 
ogy. Its isolation from the main body of statistical 
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theory has loft factor analysis in a state which can 
not exactly be described as stagnation, since there is 
so much activity, but also can not bo regarded as 
wholly healthy. 

The work of R. A. Fisher on the theory of estimation, 
and that of J. Neyman and E. S. Pearson on testing 
hypotheses, have rendered obsolete the criteria for se¬ 
lection of a statistic used in most textbooks on statistics 
and by most factor analysts. The sampling distribu¬ 
tion appears instead os the fundamental basis from 
which must be derived the choice of a statistic and the 
method of testing a hypothesis, governing tlio whole 
investigation from start to finish. Factor analysis 
persists in the old habit of regarding sampling distri¬ 
butions as luxuries to be considered after everything 
else is done, if at all. Modern statistical theory aims 
at getting exact sampling distributions, sometimes suc¬ 
ceeds and, in case of failure, examines a variety of 
approximations with a clear consciousness of the dis¬ 
tribution that is to be approximated. In this whole 
comprehensive treatise on factor analysis there is not 
one exact sampling distribution, nor any more modem 
basis for the sampling theory than the Pearson-Filon 
paper of 1898. Criteria such as those of maximum 
likelihood, minimum variance and uniformly most 
powerful tests lead modern statistical theory to recom¬ 
mend as the bases of calculation functions found by 
applying the methods of the calculus to the determina¬ 
tion of maxima and minima of well-defined functions 
of the observations. Something of this concern with 
maxima and minima appears in factor analysis, but is 
much obscured by the injection of hypothetical “coin- 
munalities” and the like into the data in such a way 
as to vitiate accurate statistical discrimination be¬ 
tween rival hypotheses. 

One bit of fallacious reasoning seems in the past to 
have affected a good deal of thinking about factor 
analysis and multivariate statistical theory in general, 
and to have given the subject a directive impulse that 
still persists. If p measurements arc made on each 
of N individuals drawn from a normally distributed 
population at random, and are plotted os coordinates 
of N points in p dimensions, the swarm of points tends 
to have a sort of ellipsoidal shape. If p = 3, for ex¬ 
ample, the typical ellipsoid along which the density 
of probability for these points is a constant may have 
any shape from that of a sphere to that of a pancake 
or a needle. In the last cases the distribution may be 
thought of as approximating a distribution in two 
dimensions or one. The problem has therefore been 
propounded more than once of finding a sampling dis¬ 
tribution for testing by means of a sample the hy¬ 
pothesis that the distribution is really of fewer dimen¬ 
sions than the number p of variates measured. Such 


efforts are completely futile. If idl the points of a 
population on which three variates are measured lie in 
a plane, then every sample from this population lies in 
the same plane. Conversely, if a sample of more than 
three points is coplanar, we may conclude that the 
population is coplanar because in the contrary case 
the probability of ooplanarity of the sample would 
be zero. Hence there is no problem of a sampling 
distribution here. But factor analysts have written 
as though they thought that the deviations of actual 
observations from the values they compute on hy¬ 
potheses of smaller dimensionalities could be ascribed 
to sampling errors. A dubious passage on pages 21- 
22 of the current volume is perhaps in this category, 
though another interpretation may also be possible. 
The reasoning in this passage is, on either interpreta¬ 
tion, unsatisfactory. 

When it is realized that no deviations from co- 
planarity, however small, can be explained as sampling 
fluctuations, it is necessary for the factor analyst de¬ 
termined to represent a number of variates by a 
smaller number of factors to find some other yardstick 
for these deviations. One such yardstick, which I 
suggested in 1933, is provided by the errors of mea¬ 
surement estimated by the reliability coefficients of 
the tests. Many psychologists, however, have felt that 
to judge hypotheses by a comparison of the main effect 
considered with mere errors of measurement is too 
much like letting the tail wag the dog, and have not 
used this standard. In order to explain the manifest 
fact that the dimensionality of the set of observations 
is actually the number of variates, and no less, they 
have resorted to highly unsatisfactory “communali- 
ties*' associated with ^^specifle factors'' whose existence 
does not seem particularly clear on a priori grounds, 
and which is not tested by the statistical methods used. 

Another possible yardstick which I also suggested 
in 1933 is in a theory of the variates themselves as a 
random sample of a hypothetical aggregate of variates 
endowed with a probability distribution. This theory 
has not been developed since then, though it must be 
essential to the vital problem of finding factors that 
shall in some sense be invariant when the set of tests 
used is replaced by a new set. This last question is 
mentioned, far too briefly, on pages 107^ of the 
present volume. 

On page 112 a solution is obtained for the coeffi¬ 
cients of a general factor in terms of the observed 
correlations. This appears to be only one of infinitely 
many solutions of this problem, all satisfying what 
Fisher calls the criterion of consistency. It provides 
for the coefficient a statistic that is a function of all 
the observed correlation coefficients, and in this sense 
uses all the information in the sample; but it is not 
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dear that it uses all the information in the aainplc in 
Fisher's sense of having minimum standard error. 
Once this problem of obtaining a eonaistent statislic 
with minimum standard error is understood, its solu¬ 
tion should not be outside the range of reasonably pos¬ 
sible straightforward mathematical research) and it 
is just possible that the solution might turn out to 
that given. A related point is that the “least square” 
criterion on page 115 might well be replaced by mini¬ 
mizing another quadratic form whose matrix is the 
inverse of the? covariance matrix of the triads. 

The achievements of factor analysis so far seem to 
be in the nature of promise;, and of challenge to further 
research in mathemiitical statistics. Complete meth¬ 
ods have not yet been achieved which can be recom¬ 


mended to workers in the empirical sciences without 
reservation, or with the expectation that they will 
permanently be regarded as the best possible. Em¬ 
pirical problems, especially in psychology and neigh¬ 
boring fields, will certainly play a part in shaping the 
direction of the research necessary to put the required 
methods into final form. But the research will neces¬ 
sarily be a matter of mathematical statistics, for which 
no combination of psychology and matrix algebra, 
even with the addition of the other subjects conven¬ 
tionally taught in university mathematics depart¬ 
ments, can be adequate unless the progress already 
made in mathematical statistics itself is utilized. 

Hauold Hotelling 

Columbia University 
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BIOLOGY AND MEDICINE IN THE WAR' 

In conjunction with Uie meetings of the Federation 
of American Societies for Experimental Biology, the 
Boston and Cambridge Branch of the American Asso¬ 
ciation of Scieiititic Workers presented a symposium 
entitled “Biology and Medicine in the War.” 

Dr. Maurice B. Visscher, of the department of 
physiology of the University of Minnesota, discussed 
the problem of organizing biological research in war¬ 
time. Despite the general belief that the present war 
is tile province of the physicist.s alone, biologists have 
the opportunity, he said, of making important contri¬ 
butions to the national effort. Not only may biolog¬ 
ical research aid in lessening the effects of war, but on 
the offensive side it may a.ssi.st in solving the problems 
of combat in desert, tropical or arctic conditions, as 
well as in determining the factors necessary to elicit 
maximal performance of fighting men. Dr. Visscher 
pointed out that while biologists might be inducie<l 
into service and assembled in huge central laboratories, 
such action would delay research while laboratories 
were being constructed and would seriously deplete 
the teaching staffs of the universities. He described as 
short-sighted the view that practical problems should 
not be attacked until projects have been assigned and 
contracts drawn up. He emphasized that devotees of 
pure science should not insist on “research as usual”; 
on the contrary, scientists as enlightened individuals 
have a greater responsibility for the national welfare 
than have other members of the community. 

Dr, Carl W. Walter, of the Harvard Medical School, 
defined six major concerns of war medicine; the con¬ 
trol of epidemic disease, the care of the wounded, the 
organization of civilian preparedness, the acceleration 

I SympOBium at a meeting of the Boston and Cambridge 
Branch of the American Association of Scientific Work¬ 
ers, April 3, 1942. 


of medical education, the maintenance of adequate nu¬ 
trition and the coordination of research. The prob¬ 
lems of the epidemiologist have been increased by the 
possibility of rapid transport of the vectors carrying 
comniiinicable dLsease from one geographic point to 
another. War of movement has made necessary a new 
ooneopt of military medical service, since the surgeon 
must now follow' the mobile forces in.stead of remain¬ 
ing behind the lines in a base hospital. Other changes 
in military surgical practice inchuli* the insistence 
upon expert treatment of minor injuries and the em¬ 
phasis now placed upon methods of treatment which 
yield ambulatory convalescents. The accelerated pro¬ 
gram of medical education presents serious problems 
because it not only requires a return to the strictly 
didactic type of instruction, but also deprives the stu¬ 
dent of time in which lo mature. 

Dr, Lucien Brouha, of the Harvard Fatigue Lab¬ 
oratory and formerly of the University of Liege, dis¬ 
cussed the lessons which must be drawm from the at¬ 
tempts to organize l)it>logical and medical research in 
France during the first months of the war. There 
“secrecy” w'as imposed to such an extent that no sci¬ 
entist knew exactly what problem he had to solve, nor 
what progress was being made by other workers en¬ 
gaged in similar research. Lack of liaison between the 
various laboratories and between scientists and the 
armed forces was a fatal mistake, repetition of which 
must be avoided in this country at all costs. Dr. 
Broulia stressed the necessity of utilizing the scientific 
power of the nation to the utmost. Quality of the war 
material and of the soldiers who use it is as important, 
if not more important, than quantity. While the qual¬ 
ity of the material depends upon technical achieve¬ 
ments, the quality of the men depends upon the wise 
use of biological and medical knowledge in their selec¬ 
tion, nutrition and care. 
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Dr. Harry Grundfest, of the Rockefeller Institute 
for Medioai Research, called for a cooperative effort 
on the part of scientists in working out and submitting 
plans for war reHcareh projects. Such an effort by 
the members of the New York Branch of the associa¬ 
tion has already brought most gatisfaetory results. 
Of these projects the first two to be submitted have 
already been approved and work has been begun under 
OSRD ttuthoriwitioii. He reported the suggestion that 
college courses in organic chemistry be reorganized to 
permit the synthesis by students of chemicals which 
are likely to become scarce. This project and the 
scheme for leased end of scientific apparatus which 


has been worked out by the Purdue Branch of ^ assu- 
eiatum are other exeellent examples of the work whi^ 
can be accomplished by collective planning. 

The disouasion which followed served only to em¬ 
phasize the fact that biologists as a group are dis¬ 
satisfied with their present relatively inactive part in 
the war effort. The view that biological and medical 
research should be ^Trozen’' for the duration was 
severely criticized; on the contrary, the importance of 
forming groups for the immediate purpose of plan¬ 
ning and organizing war research was repeatedly 
stressed. j g Hawkinb, Jr. 

Harvard Medical School 


REPORTS 


FIRST REPORT OF THE WAR POLICY COM¬ 
MITTEE OF THE AMERICAN INSTI¬ 
TUTE OF PHYSICS 

Rkprkskntatives of U. S. Governntent agencies, in¬ 
stitutions of learning, the presa and various national 
associations are turning more and more frequently to 
the American Institute of Physics for information, 
advice and cooperation from physicists as a national 
group. These appeals present opportunities for lui- 
tiond service. It falls within the designated scope of 
the institute to grasp such opportunities, but in order 
to do HO it must first clearly understand the place of 
the science and the profession in the affairs of the na¬ 
tion and the world. Then it must accept the responsi¬ 
bility of speaking with authority about physics, of 
reflecting truly the wise consensus of physicists. 

The war has brought new problems and rapid 
changes. It has placed physics in an important posi¬ 
tion; in fact, its present and potential contributions 
may well liuve a profound effect on the course if not 
the outcome of the war. The institute has thereby 
acquired the responsibility of keeping abreast of 
changes, and of presenting to those concerned with the 
applications of physics and the use of physicists in 
the war effort a currently valid and accurate portrayal 
of the science and the profession. 

To mi^et these necessities the institute established a 
War Policy Committee for Physics, with power to di¬ 
rect the ^*external” activities in which the institute 
engages on behalf of the profession. The members of 
the committee are: Dr. Oliver E. Buckley, president 
of the Bell Telephone Laboratories; Dr. Karl T. Comp¬ 
ton, president of the Massachusetts Institute of Tech¬ 
nology, Dr. Homer L. Dodge, dean of the Graduate 
College, University of Oklahoma; Dr. R. C. Gibbs, 
chairman of the department of physios, Cornell Uni¬ 
versity, and Dr. Paul E. Klopsteg, president of the 
Central Soicutific Company, chuirman. Dr. Henry A, 


Barton, director of the institute, is secretary of the 
committee. 

There follows a report of certain conclusions and 
recommendations of the committee; 

(1) Professional Status OF Physicists 

Recent developments in technical and industrial 
trends have brought physicists into a position of im¬ 
portance in industry not heretofore existing. The 
present situation requires a more clear-eut definition 
of ‘^physicist.” The War Policy Committee has 
adopted the following definitions as a basis and guide 
for its work, and they are recommended to the 
Founder Socieiii*s for adoption; 

(a) A ph^sieiAt is one whose training and oxponence 
lie in the study and applications of the interactiofis be* 
tween matter and energy in the fields of meohanies, acous¬ 
tics, optica, beat, electricity, magnetism, radiation, atomie 
structure and nuclear phenomena. 

(b) To qualify as a professional physicist one must 
have had at least eight years of training and experience 
in physics. Toward this exporienee four years of formal 
collegiate education with major emphasis on physics may 
bo credited, year for year, if it leads to a bachelor’s de¬ 
gree, five years if it leads to a master's degree, and seven 
years if it loads to a doctor’s degree, from a recognized 
institution. Years of teaching of physics in a recognised 
institution may be credited as years of experience in phys¬ 
ios, By a recognised institution is meant one which ap¬ 
pears in the list of institutions approved by the Associa¬ 
tion of American Universities. 

(2) Taaikino in Physics for the War 

New tools of war have been devised whi^ con swing 
the tide p£ victory. They utilize results of research to 
electronics, electric waves, acoustics, mechanics onfi 
pptica. Physicists have devised these new tools, engi¬ 
neers have shaped them for manufactory and 
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favtVfere are prodnoiag tihem. Ken are needed to 
make the best use of them^ to test and maintain them, 
to improve them and to devise new ones. These men 
are of many kinds, from high-sohool graduates to doc- 
tors of philosophy, but one thing they must have in 
common—knowledge of the fundamental laws of phys¬ 
ios on which the operation of these tools depends. 

Training in physics for all these operations and at 
all these levels is urgently needed. 

(3) Euphasis upon thb Study of Physics 

Even before the war the place of physicists in in¬ 
dustry was becoming increasingly recognized. This 
is made evident available statistics concerning the 
growing number of physicists employed in industrial 
laboratories, and the expanding membership lists of 
national societies in the Held of physics. In the last 
two years, as a result of war requirements, the need 
for physicists, as compared with other professions, has 
grown very rapidly. Recent estimates indicate that 
the m*e(l is now growing nt the rate of 1,600 to 2,000 
per year, and that the current annual supply from 
schools is no more than 600. The need referred to 
applies to individuals having live or more years ex¬ 
perience in physics in the sense of Section 1 (b) above 
at least one year of study or experience after 
the bachelor’s degree). It does not include the much 
larger need for individuals well enough prepared in 
mathematics and physics for training in technical 
war operations. This need has been oflScially esti¬ 
mated at more than 100,000. The War Policy Com¬ 
mittee considers this a very conservative estimate. 

Accordingly, it is urged upon officers and faculty 
memberB of high schools, colleges and universities to 
i^ommend immediately that students enroll in courses 
in fundamental physics and their prerequisites in 
mathematics, whatever the stage in the student’s edu¬ 
cational career. The recommendation should be made 
only to students who possess natural aptitude for 
those studies. Such guidance for the student will to a 
marked degree increase his value to his country in this 
critical time. 

Advisers of students may wish to point out to the 
latter that the study of physics (irrespective of any 
post-war career) is immeasurably helpful in any walk 
of life, because such study improves the ability to 


understand the new physical environment which num 
is creating for himself, and which, far more even than 
now, is bound to exert a major influence upon social, 
political and economic trends. 

Moreover, great new developments now appearing 
behind the veil of war secrecy are, beyond all possi¬ 
bility of doubt, establishing the basis for unprece¬ 
dented peace-time applications of physics in industry. 
Some of the greatest of these are along lines not yet 
developed as branches of engineering. They give 
promise of opening large and fruitful fields for the 
useiul and profitable employment of those well 
equipped wdth a broad, fundamental training in 
physics. 

The committee recommends to high schools that they 
emphasize mathematics through trigonometry and 
that in teaching physics the aim should be to give 
a well-planned, thorough course in the fundamentals 
of the subject. Unless the high school is properly 
equipped to offer specialized training in the applica¬ 
tions of physica, it sliould leave this to the higher 
institutions. 

To colleges and universities the committee recom¬ 
mends making provision for the most advanced 
courses for which students are qualified and, where 
facilities are suitable, the establishment of intensive 
courses, with laboratory practice, in electronic devices 
and high frequency circuits. 

(4) Special TnAmiNG of Physicists 

Since tlie demand for physicists exceeds the supply 
which can be expected from the normal operations 
of schools and colleges, this committee endorses the 
program of special agencies operating to supplement 
Ibis supply. 

(5) Use of Physicists 

The need for physicists in the total war effort is so 
vital, and the demand so greatly exceeds the supply, 
that it is essential that every available individual 
trained in physics be placed in a position in which full 
use is made of that training. The committee there¬ 
fore would strongly endorse the adoption of any 
policies and regulations by the Selective Service Sys¬ 
tem, personnel divisions of the Armed Services and 
other government agencies concerned to achieve this 
end more effectively. 


SPECIAL ARTICLES 


THE BIOCHEMICAL SPECIFICITY OP 
SULFANILAMIDE AND OF OTHER 
ANTIBACTERIAL AGENTS 

EyXDiiKGfi was given from this department^ which 
i.P, D, Woods, BHt. /oiir. Fzp. Fath.^ 21: 74,1940. 


led to the hypothesis that the antibacterial action of 
sulfanilamide was due to its competitive inhibition of 
enzymes which normally interacted with p-aminoben- 
zoie acid or a closely related substance. The antag- 
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onism between those two compounds has now been 
frequently confirmed, but Johnson,^ on the basis of 
a reversal with urethane of the effect of sulfanilamide 
on luminous bacteria, questioned the hypothesis. We 
have found that urethane specimens, under certain 
conditions, may antagonize growth inhibition of Strep¬ 
tococcus haemohjticus and Escherichia coU caused by 
sulfanilamide, hut that these conditions are limited 
and illustrate well the reasons for the original hy¬ 
pothesis. The findings are as follows: 

(1) Much more urethane than p-aminobenzoic acid 
is necessary to antagonize the antibacterial action of 
a given quantity of sulfanilamide (Tabic I). Thus 1 


TAiiLii: 1 

The iJiFrKuKNT KrrECTS of TJubthane and 
p AMiNOBKNzoie Acid 

OendifJonH of testing: i^trep. haem. {Oro»p A) wa» grown 
aa previously deHcrlbeo^ with 10-’ Af pantothenate. 


Addenda 

Growth after (days) 

SulfnnilHtnldc, 

M X 10-» 

Ueverslng agent. 

M 1 

2 

3 

0 

0 

+ 

+ 

+ 

5 

0 

0 

0 

+ 

6 

pnmlnobenzottte, 

2x 

+ 

+ 


6 

p-anilnobenzoate, 

4 X l(H 

0 

+ 

+ 

6 

urethane, 10~“ 

6xl(H 

0 

+ 


0 

0 

+ 

+ 

6 

“ 6x10-* 

and less 

0 

0 

•f 

10 

0 

0 

0 

0 

10 

p-aml nobenzoa te, 
4x io-» 

+ 

+ 

+ 

10 

p-ainlnobenzoate, 

4x10-^ 

0 

0 

+ 

10 

urethane, 6 x 10-® 
0x10^ 

1.0 

0 

0 

0 

50 

0 

0 

0 

0 

50 

p-aininobenzoate, 

4x10’ 

+ 

+ 

+ 

60 

p-amlnobcnzoate, 
8x JO-* 

0 

0 

0 

60 

urethane, 6x10^ 
6x10* 

to 

0 

0 

0 


molecule of sulfanilamide is antagonized by about 
1/5,000th of tt molecule of p-aminobenzoic acid, but 
between 1 and 100 molecules of urethane were found 
necessary, and this effect was not reproducible with 
certainly. It is difficult to picture the mode of action 
of so small a proportion of p-arninobenzoic acid ex¬ 
cept by a specific enzyme mechanism,^ but this does 
not necessarily apply to urethane. 

2F. H. Johnson, Science, 95: 104^ 1942. 

s This largo difference between the interacting quanti¬ 
ties of p-aminobenzoic acid ond sulfanilamide has been 
given as an argument against a competitive mechaniinn 
for the action of sulfanilamide (S. B. Rubbo and J, M. 
Oillespie, ’Nature^ 146: 838, 1940) and has been repeat¬ 
edly quoted us such (e.p., by Johnson). The argument 
is now abandoned or no longer emphasized by its authors 
(c/. S. p. Rubbo and J. M. Gillespie, Lancet, I; 36, 1942) 
and is in fact no objection to, but is best interpreted in 
terms of competitive enzyme inhibition. 


(2) The urethane antagonism was shown only 
towards low concentrations of sulfanilamide, which 
wore just anti-streptococcal. With slightly different 
concentrations the urethane had no reversing activity 
or was inhibitory. Five times this limiting concentra¬ 
tion of sulfanilamide was not antagonized by many 
times the concentration of urethane. The urethane 
effect thus can not bo said to parallel that of p-amino- 
benzoic acid, tvhich can be effective against 50 times 
such a concentration of sulfanilamide. More p-amino- 
benzoic acid is needed to antagonize such higher con¬ 
centrations of sulfanilamide, the quantities being 
roughly proportionate. The constancy of the ratio 
Cs/Cxj, where Cs is the minimal concentration of 
sulfanilamide necessary for bacteriostosis in the pres¬ 
ence of a concentration Cp of p-nminobcnzoic acid, is 
consistent with sulfanilamide acting by inhibition of 
an enzyme normally reacting with p-aminobenzoic 
acid. Their similarity in structui*e makes this feasible. 
The non-competitive type of antagonism shown by 
urethane specimens is already known to be given by 
methionine,* which is structurally entirely unrelated 
to sulfanilamide. It has, however, been indicated by 
Harris and Kohn* that this action is ctmsistent with 
p-aminobenzoic acid being the compound primarily 
affected by sulfanilamide. Methionine i.s regarded aa 
biochemically related to p-aminobenzoic acid in that 
the acid is necessary for the normal production or 
metabolism of metliionine. 

No mechanism is suggested for the action of ure¬ 
thane. Antagonistic effects of inhibitory compounds 
are, however, well known under the term ^‘chemothera¬ 
peutic interference.” Cases of such interaction which 
have been investigated are, like the effects with nar¬ 
cotics quoted by Johnson,^ not necessarily between 
structurally related compounds. Specific biochemical 
mechanisms can, however, be given,® such as the in¬ 
activation of hydrogen transporting systems by acri- 
flavirie and their replacement by methylene blue. This 
is in distinction to the suggestion* of promiscuous 
interaction between inhibitors and illustrates the gen¬ 
eral tendency to biochemical definition of pharmaco¬ 
logical action rather than vice versa. An approxima¬ 
tion to biochemical localization of narcotic action has 
been made by Michaelis and Quastel.® 

(3) Other antibacterial agents are now known 
which in the manner of sulfanilamide are related to 

* H. I. Eobn and J. 8. Harris, Am. Jour. Physiol, Pfoo.> 
133; 354, 1941; E. Strauss, J. H. Dingle and M. Finland, 
Jour, Immunol, 42: 313, 1941; J. S. Harris and H, I. 
Kohm Jour. Pharmacol, 73; 888, 1041. 

6 N, von Jancso and H. von JancsO, Z. Immunforseh,, 
88: 275^ 1936; H. McDwain, Biochem. Jour., in press; 
summarized In Lancet, 2: 762, 1941. 

cM. Michaelis and J. H. Quostcl, Bioohem, Jour., 86: 
618, 1941. 
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growth essontials. The ‘*narcotic^^ hypothesis gives no 
expectation of mutual epeciOcity between their effects. 
Such does, however, exist (Table II) and is readily 

TABLE II 

SpEciiriciTY or Antibacterial Agents 


Organism and ref- Addenda 

ereuce to condl-----Growth 

tlons of testl^ Inhibitor, M MetaboUte, M 


Btrep. haem.' ) 0 

Baci. coli* f Riilfanllaxnide. 

J 3 y 1(H 


If 


0 + 

0 0 

pa ml nobenzoate, 

10-' + 

pantotlienate**, 

30-' to 10-* 0 

nicotinamide", 

10“' to ICH 0 


Staph, aurem* 0 0 + 

pyridlne-3-8ulphou- 

amide, 0 0 

” p amlnobenzoftte. 

10-' to 1(H 0 

** pantothenate, 

30-' lo 1(H 0 

** nicotinamide", 

io-» + 


Strep, Aacm.' 
Diplocoocue 
pneumorMOe'* 
0. diphtheHw^ 


0 0 

pantoyltaurlne, 1(H 0 

“ p-amlnobenzoate, 

JO-' to 1(H 
" pantothenate", 

10 -* 

*' nicotinamide", 

10“' lo ICH 


+ 

0 

0 

+ 

0 


explained in terms of competitive enzyme inhibition. 
Thus the inhibition by pyridine-3-sulfonamide is un¬ 
affected by tile presence of p-aininobenzoic acid or 
pantothenic acid, but is antagonized by a definite frac¬ 
tion of its concentration of nicotinic acid. Panto¬ 
thenic acid, but not nicotinic or p-aniinobcnzoic acids, 
reverses the inhibition due to pantoyltanrine. 

Hknkv McIlivain, 
Leverhulme Research Fellow 
Dkiuhtmknt or BAC'rzKiAi, Chemistry 
(Medical Research Council), 

The University, Sukefield, England 

THE EFFECT OF INSULIN SHOCK ON 
LEARNING IN THE WHITE RAT 

Since its introduction by Sakcl, insulin shock has 
been successfully used in the treatment of certain 
cases of dementia praecox and allied psychiatric and 
psychoneurotic conditions to bring about a remission 
of the symptoms which in certain cases has lasted 
indefinitely. There has been, as yet, no agreement 
as to the theory of its action, although there is no 
doubt that a cerebral anoxia ia produced, with which 

7 H. Mollwain, Brit, Jowr, Exp, Path,, 20; 330, 1939, 
s P. PUdes, ibid,, 19: 289, 1938. 
oH. Mcllwain, ibid,, 21: 136, 1940. 

McXlwain, ibid,, in press; summarized in Chem, 
Ind., 61: 96, 1942. 

ti Jiow concentrations of these compounds are in some 
cases necessary for growth, and were then present in the 
Inhibited cultures; further quantities (those quoted) were 
neeessary for reversal. 


the therapeutic effect is associated and upon which it 
is probably dependent. It occurred to one of us that 
the psychopathological symptoms might be regarded 
us recently formed habits of response, with younger 
and metabolically more unstable synaptic patterns of 
neuronal associations involved. If this were true, the 
more recently formed habit pattern should be more 
easily broken up, because of the effects of the cerebral 
anoxia. It was decided to test this hypothesis by 
observing the effect of insulin eliock on habit forma¬ 
tions in the experimental animal. 

This is a preliminary report of a study involving 
the effect of insulin shock on habits of varying de¬ 
grees of stability and age in the white rat. Explora¬ 
tory observation established a tentative optimum dos¬ 
age as one unit of insulin per 12 grams of body 
weight. In the cxx>h>ratory group of animals, this 
medication caused a state of lethargy and/or coma 
lasting about two hours with a latent period of ap¬ 
proximately 40 minutes. In almost half of the cases, 
there occurred severe convulsive seizures in which 
movements of the head region were particularly pro¬ 
nounced. All animals seemed to be normal within 
eight hours after injection. 

Two mazes differing in complexity and type con¬ 
stituted the buses for the learning situations. The 
first group of animals began on a multijile-unit, ele¬ 
vated T maze. When this had been mastered to a 
criterion of 9 perfect runs in a sequence of 10 trials, 
100 additional runs were made. Upon completion of 
this overlearning, training was begun on n linear ar¬ 
rangement of the Warn or-Warden multiple-unit alley 
maze. The same criterion of learning was used, but 
the additional overlearning was omitted. During the 
learning of the alley maze no practise was given on 
the elevated maze. As soon as an animal had learned 
l)oth mazes it was given 20 trials on each maze sepa¬ 
rately. Any animal making more than two errors in 
this stage was discarded. Ftdlowing the test period, 
each rat was injected with the appropriate dose of 
insulin. Twenty-four hours after injection, the ani¬ 
mal was again given 20 trials on each maze. A 
similar procedure was followed for the second group 
except that training was begun on the alley maze and 
the elevated maze habit was made the younger and 
less well-established habit. All rats were males. 

The results are given in the appended table. It will 
be noted that, because of the rotation of groups, the 
first six animals who began their training on the ele¬ 
vated maze are found in the lower right side of the 
table, when the newer or alley habit is considered. 
That is, rat No, 1 began on the elevated maze and 
continued on the alley maze, whereas rat No. 7 re¬ 
versed this procedure. 

The present report will deal only with comparisons 
in terms of total errors during the pre-post-shock test 




{N^riods and on the learning of new and old habits* 
The means for the various groups are as follows; 

Older habits 

Elevated maze, pre-shock, .33, post-ohook, 6.0 
Alley maze, pre-shock, .83, post-shoek, 4.83 

Newer habits 

Elevated maze, pro-shock, .60, post-shock, 11.00 
Alley maze, pro-shock, .50, post-shock, 15.33 

The conclusions from the above results seem to 
point to a more severe impairment of the newer and 
less overtrained habits. This statement is bolstered 
by the small size of the differences between the various 
habits during the pre-shock test period. Using 
Fiaher^s T test to determine the significance of the 
obtained differences we find that neither of the com¬ 
parisons betAveen the pre-shock tests are of statistical 
reliability. The P values for these differences are 
between .7 and .9. 

The P values for the comparisons between the new 
and old habits in terms of post-shock differences are 
.075 for the elevated maze and less than .01 for the 
alley maze. In other words, the insulin shock seems 
definitely to impair the learning of a recently acquired 
alley maze habit and probably to impair the learning 
of a recently acquired elevated maze habit. No defi¬ 
nite impairment eon be found for the learning of older 
habits either on the elevated or alley maze. 


TABLE I 

Effbct of iNsriiiN Shock on Ekbob Scores of Rats 



Elevated maze 
(old habit) 

Alley maze 
(old habit) 


Subject 

number 

Pre^ 

ahock 

errors 

Post- 

abock 

errors 

Subject 

number 

Pre¬ 

shock 

errors 

Post 

shock 

errors 

1 

0 

8 

7 

1 

3 

2 

1 

6 

8 

1 

6 

a 

1 

0 

0 

1 

4 

4 

0 

5 

10 

0 

4 

5 

0 

n 

11 

2 

10 

0 

0 

3 

12 

0 
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(new habit) 

(new habit) 


7 

0 

6 

3 

1 

10 

8 

1 

16 

2 

0 

12 

9 

0 

6 

3 

1 

11 

JO 

0 

18 

4 

0 

24 

31 

0 

12 

5 

0 

16 

12 

2 

10 

6 

1 

19 


Each entry under '‘errors** represents the sum of 20 trials. 


In the psychiatric conditions in which insulin shook 
has been employed, the symptoms are relatively recent 
cerebral manifestations as compared with the behavior 
acquired during the pre-morbid phases of the indi- 
viduaTs development. These results with the experi¬ 
mental anitual would seem to confirm our hypothesb 
of their relative susceptibility to metabolic shock 
applied to the cerebral patterns behind them. We are 
continuing our experiments and shall carry out similar 
ones with metrazol shock and electroshock which also 


produce tiieir therapeutic eSeeta by the prodacUon d 
a cerebral anoxia. 

Louis Bkoxait 
Bernaiu) Riiiss 

Ikstitute or Child Psychology, 

HDNT&a CoLLcax, N. Y. 

TOXIN FORMATION BY CXRATOSTOMBLLA 
ULMI 

Since the discovery of the Dutch elm disease, caused 
by Ceratostomella ulmi (Schwarz) Buisman, in 1919, 
gums and tyloses have been observed commonly 
plugging xylem vessels of affeotod elm trees.It 
has been assumed that wilting and decline of diseased 
elms are entirely the result of a “drouth*' reaction, 
caused directly by the plugging of the vessels. 

In the ease of many vascular diseases of plants the 
concept that wilting and necrosis result primarily 
from plugging of xylem elements with hyphac, gums 
and tyloses has been largely replaced during the past 
twenty years by evidence that a toxin is the primaiy^ 
disease factor. Many of the fungi causing this typo 
of disease, as well as other pathogenic fungi, have 
been shown to produce toxic substances which, on 
being transported upward in the vessels, can cause 
symptom appearance considerably in advance of the 
pathogen. Linden, Zenneck and Gunther^ and Clinton 
and McCormick^ have speculated that the symptoms 
produced by Ceratostomella ulmi might be the result 
of toxin production, but these authors did not present 
experimental evidence. 

As the result of experiments begun here in 1940 it 
has been found that (7. ulmi in culture produces a 
soluble toxic substance which is evidently the primary 
factor in the production of Dutch elm disease synip- 
toms. This toxin is produced when the fungus is 
grown on a liquid nutrient solution containing yeast 
extract in addition to other nutrients. The fungus 
grows very poorly on the standard liquid syntliefcic 
media, but good mat formation is obtained when essen¬ 
tial growth factors are provided by adding yeast ex¬ 
tract, as in the following solution: KHaP 04 1.6 g.^ 
MgSO* • 7HjO LO g., PeClg 0.01 g., asparagin 2.0 
dextrose 30 g., Bacto yeast extract 2 g. and distilled 
water 1^000 cc. 

Toxicity is tested by filtering off the fungus, after 
12 to 25 days growth on the nutrient solution, inject¬ 
ing the sterile filtrate into small American elm trees, 
and testing its effect on various plant cuttings. When 
the toxin was freed of the fungus by Berkefeld fiUra^ 

iM. G. Schwar^ Meded, Phytop, Labor* WiUie 
8oholU Baarn^ Bj 74j>p., December, 1022. 

aO* J, Buisman, tijaaeihr* Nedm. SeidetnaatBchu, 
a8M46, October, 1928. 

sG* V. Linden, L. Zouneek and Gunther, Ceuiredjiti* 
Bflirt. AhU li, 09; 940-361, February 28, 1927. 

^ G. P. Clinton and F. A. HeODmiielk, Coan. Afft, 
m, mi, 889! 007-762, October, 10S0. 





Mm and injeeted into healthy elm seedHngs, typical 
lymptoms of the Dutch elm diacaae appeared. Young 
leaves wilted and died^ older leaves ourled upward or 
developed necrotic spots; cell walls were discolored for 
long distances from the injection hole and dark gums 
appeared to plug the vessels. Tomato^ elm^ snap- 
dragon and maple cuttings placed in tubes containing 
the filtrate from fungus cultures wilted severely, usu¬ 
ally in from one to four hours. Uninoculated nutrient 
solution did not affect elm trees or plant cuttings, 
nor did control solutions adjusted to the pH of the 
fungus filtrate. 

Five potted elms in the greenhouse and 10 elms 
three to four feet tall growing in nursery rows were 
injected with filtrate from a 26-day-old culture. 
Within three days the above-mentioned symptoms ap¬ 
peared on all trees. An average of 20 per cent, of 
the leaves were killed, and the average height to which 
the wood discoloration extended above the injection 
hole was 24 inches on five trees injected with 76 cc of 
filtrate; c^^mparable figures for five trees injected with 
200 cc of filtrate were: 29 per cent, leaf kill and 29 
iuciies for the average height of discoloration. Tests 
on the time factor in relation to toxin production 
showed slight toxin formation after three days growth 
of the fungus and optimum production after a 12-dny 
incubation period. As expected, toxin production is 
closely related to vigor of growth of the fungus cul¬ 
ture. 

Thermostability of the toxin after boiling for five 
minutes indicates that it is not ensymalic. The toxin 
is adsorbed by activated chai'ooal, is removed from 
aqueous solution by an excess of toluene and is anti¬ 
doted by several organic chemicals.** Further work on 
the identity of the toxic substance is in pn)gress. 


Thus it has been demonstrated that symptoms simi¬ 
lar to those of the Dutch elm disease can be repro¬ 
duced by injecting a sterile filtrate from cultures of 
the fungus. This indicates that the same type of reac¬ 
tion takes place in the tree and that wilting and necro¬ 
sis of leaves and discoloration of the wood are a re¬ 
sponse to the fungus toxin produced in the tree in 
the same way as they are to the fungus toxin produced 
in culture. As infection develops and more toxin is 
formed, gum and tylosis formation undoubtedly in¬ 
creases unto the plugging of vessels becomes the im¬ 
portant secondary disease factor. As a result of this 
plugging, water conduction may be shut oil entirely 
and the tree dies unless new wood can be formed. 

If, as these results indicate, C, ulmi is effective in 
killing elm trees primarily because of toxin produc¬ 
tion, several different approaches to attempted control 
of the disease by chemotherapy are indicated. As 
stated recently,® it may not be necessary to attempt 
to hUl the pathogen by chemotherapy. This has been 
the prevailing endeavor in the past, but if the fungus 
toxin can be antidoted for a sufficient time by injec¬ 
tion of a suitable cliemical, the tree may outgrow and 
wall off the infection, particularly in a vascular dis¬ 
ease of this type. Thus the chemical nature of the 
toxin becomes important in selecting clnunicals which 
may affect it in the diseased plant. Chemotherapy, of 
course, can also attempt to affect the processes causing 
toxin production, by injecting chemicals with the aim 
of directly interfering with some phase of metabolism 
of the pathogen. 

Okorge a. Zentmtbk 

Connecticut Agricultural 
Experiment Station, 

New Haven 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A PHOTOELBCTRIC MEMBRANE 
MANOMETER* 

Thb device to be described was designed for the 
purpose of making an accurate record of the pressure 
changes in the cardiovaacular systems of various ani¬ 
mals, especially the dog and turtle. Probably the 
most successful method has been used by Wiggers^ 
and others, who have had good results with it in the 
dog. This method uses a membrane manometer sini- 
ilar to thait shown, except that a complicated adjust- 
< ii^ mechanism is necessary. The light source is a 
powerful carbon are foous^ on the mirror, and the 
Hght refiected must be projected fifteen feet to a mov- 

sj. Q. Horsfall and G. A. Zentmyer, 17th Proc. Nat. 
Shade Tree Oonf., pp. T-IB, 1941. 

J^Buimrted injMrt by a grant from the Wisconsin 

V ^ 4 Wlggers, ^^ The Pressure PidseB in the Oardio- 
^ New York: I^ongmans, Green and 


ing strip of photographic paper. This great distance 
is needed to provide sufficient optical magnification. 
Auricular pressures in the turtle would be almost im¬ 
possible to record with this instrument. Because of 
the uiconvenience of the method, its lack of sensitivity 
and the difficulty of making simultaneous cathode ray 
oscillograph records of the eleotrie.al changes on the 
surface of the heart it was decided to try to find some 
electronic means of pressure recording. 

Several methods seemed promising, among them the 
variable resistance devices, on which Edison took out 
dozens of interesting patents in his search for a prac¬ 
tical microphone. These devices were not sufficiently 
stable to return to the base when the pressure was 
removed or had some other disadvantage. The piezo¬ 
electric pressure recorders will not record accurately 
a sustained pressure increase. Using the diaphragm 
as a ooodenser microphone has the same objection. 
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If, however, the changing capacitance be used to fre¬ 
quency modulate an oscillator tuned to the sharply 
sloping portion of the selectivity curve of an inter¬ 
mediate frequency amplifier, and the amplifier output 
rectified by a diode, the rectified voltage will he in 
effect a directly coupled function of the voltage. This 
method was tried and worked quite well, but was 
abandoned because of mechanical difficulties in mak¬ 
ing a conden.ser microphone small enough to go into 
the heart. The principle has been used in a niyo- 
graph, which will be described in a later article. 

The method finally used is sfu^wn in the diagram 
(Fig. 1). The various parts are mounted on a tri¬ 



angular piece of one-half inch steel. The light source 
is a 75-watt exciter lamp of the type used in sound- 
on-film motion picture projectors. A single l(3n8 is 
used to focus the light on the mirror, which reflects 
a cone of light toward the photocell, an ItCA 921 or 
922, The apparatus is so adjusted that with zero 
pressure a small part of the light falls on the photo¬ 
cell. As the pressure applied to the diaphragm in¬ 
creases, the mirror is deflected and more light falls 
on the photocell. This produces an electrical change 
which is amplified by a push-pull direct coupled am¬ 
plifier^ and causes a deflection of the cathode ray spot, 
the amplitude of which is controlled by varying the 
gain of the amplifier. 

The entire pressure system is filled with citrate solu¬ 
tion. The three-way valve provides for connection 
between the diaphragm chamber and the side arm, for 
calibration against a mercury column, between the 
diaphragm chamber and the needle for record taking, 
and between the side arm and the needle for washing 
out the pressure system. 

The output is linear over a wide range, as deter¬ 
mined by accurate calibration. The device is easily 
adjusted and very flexible. It may be used to record 
the 160 mm Hg pressure change in the dog ventricle 
or the 1 mm Hg change in the turtle auricle. To my 

2 H. Goldberg, ‘' Electrical Engineering, * * January, 
1940, Trans, p. 60. 


knowledge the latter has not been accurately recorded 
previously. 

The frequency response is good, and entirely depen¬ 
dent on the mechanical design of the membrane ma¬ 
nometer. This design is discussed by Wiggers.^ The 
first part of his book would be of value to any one 
interested in using an instrument of this type. 

The results and records obtained may be seen in 
papers by Eyster, Meek and Goldberg.’*- ^ 

The photoelectric membrane manometer is not re¬ 
stricted in its application to cardiovascular research, 
but should be of value in a wide variety of pliysioal 
and engineering problems. 

In summary, its advantages over optical projection 
are: 

1. Greater sensitivity. 

2. Variable sensitivity. Pressure changes of any mag¬ 
nitude may be ropresentod by any desired deflection of 
the cathode ray spot, simply by changing the amplifier 
gain. 

3. Electrical changes may easily ho recorded simulta¬ 
neously. 

4. Insertion of the needle is easy, because the entire 
device may be moved as a unit to any position desired, 

5. It is nut necessary to work in a room twenty feet in 
length. 

Warhen E. Gilson 

Department op Physiology, 

University op Wisconsin Medical School 

3 H, Goldberg and J. A, E. Eyster, Am. Jour. Physiol.f 
1.3X: 416, 1940. 

^ J. A. E. Eyster, Walter J. Meek and Harold Goldberg, 
Am. Jour. Physiol., 131: 760, 1941. 
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INDICATIONS AS TO CLIMATIC CHANGES 
FROM THE TIMBERLINE OF 
MOUNT WASHINGTON^ 

By Dr. ROBERT F. ORIGOS 

NATIONAL research COUNCIL 


We stand on historic ground. The arctic plants of the 
Alpine Garden, here isolated on Mount Washington, 
played a decisive role in establishing Plant Geography as 
a science; and this science was the crucial point on which 
turned the acceptance of the doctrine of Evolution. In 
the years before 1859 progressive naturalists were seeking 
an answer to the riddle of the Origin of Species. No 
aspect of this problem was so vexing in those days as the 
question raised by species with disjunct distribution. Had 
^ere been two acts of creation resulting in identical 
species, one in each of the separate ranges f or was the 

1 Address given at the Symposium on Alpine Ecology, 
Bcologlcal Society of America, Mount Washington, June 
£ 0 , mi. 


present disi>orsal the result of immigration from a single 
original center? It was the answer to this question which 
finally disposed of the doctrine of special creation in the 
minds of Darwin and his associates. Feeling the need of 
additional data on this question, Darwin asked his friend, 
Asa Gray, to discuss the relationships of our eastern flora. 
Gray did so under the unpretentious title of Statistics 
of the Flora of the Northern States. ^*3 In a second 
paper, still antedating the ''Origin'' he ampllflod and 
strongthened the theoretical opinions cautiously expressed 
in the first,* 

>Ain. Jour. Soi., Ser, 2, 22: 23, 1866-67. 

the Botany of Japan.” Mem. Am. Acad. Arts 
and Sciences, 6: 443 et seq, (Read December 14, 1858, 
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Yo0 will wonder how the isolated occurrence of a 
few arctic species here could have any great signifi¬ 
cance* We in this generation, indeed, expect as a 
matter of course to find arctic species in alpine habi¬ 
tats. It is hard for us to see the point of view of the 
naturalists of 85 years ago. The theoretical spectacles 
through which pre-Darwinian scientists had to look at 
the world, however, made it more difficult to under¬ 
stand small outlying stations far from the main body 
of the range of common species than the occurrence 
of distinct endemic species limited to single stations. 

The scientists of those days were struggling with 
the bedief not only that species were created as they 
now are but where they now are, i,e., confined to their 
present habitats and in sulwtantially the same num¬ 
bers as they are to-day. Listen to Gray^ on the diffi¬ 
culty of this question: 

The fundamental and most difficult question remaining 
in Natural History is hero presented:—Tho question 
whether this actual geographical association of congeneric 
and othc'i' nearly related species is primordial and, there¬ 
fore, beyond all scientific exidanation, or whether this may 
he 1o a certain extent (itrd. mine) a natural result. The 
only noteworthy attempt at a scientific solution of the 
problems, aiming to bring the variety ns well as the geo¬ 
graphical association of existing species more within the 
domain of cause and effect, is that of Mr. Darwin and 
(later) of Mr. Wallace—partially skotchod in their short 
pai»ers, ^ ‘ On the tondeiiov of Species to form varieties and 
on the perpetuation of Varieties and Species by moaim of 
Selection, in the Journal of the JJnnaea7t Society, Vol, 3 
(Zoology), page 45/’ . . . 

Professor Agassiz nuiintains, substantially, that each 
species originated where it now occurs, probably in ns 
great a numb(!r of individuals occupying ns large an area, 
and generally the sixmo area, or the some discontinuous 
areas as at the present time. 

But, as Gray pictured the situation; 

... At length—the glacier epoch came slowly on— 
The change was so gradual that it did not destroy the 
temperate flora, whiclj . . . must have been pushed on 
the lower latitudes as the cold advanced; and between 
them and the ice there was doubtless a band of subarctic 
and arctic vegetation—portions of which retreating up 
the mountains as the climate ameliorated and the ice re¬ 
coded, still scantily survive upon our highest Alleglumies 
and, more abundantly upon the colder summits of the 
mountains of New York and Now England:—demon¬ 
strating the existence of the present arctic-alpine vegeta¬ 
tion during the glacial era. 

That is to say, before Gray's challenge, men felt 
that they had to believe that the many arctic species 
which are found in the alpine zone of the Presidential 
Range required an especial visit of the Creator to 
produce them, there I Outlying colonies of planta ai^d 

and January 11, 1859.) (‘*The Origin of Species” wM 
published on November 24, 1859.) \ 
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wtdmeiB fat from the mam body of their tangeA are 
among the oommon phenomena of nature. No two 
outlying stations preserve exactly the same set of re¬ 
licts* So it is easier to understand how confusing, 
not to say irrational, the acts of the Creator appeared 
to would-be interpreters of nature befox’C Gray boldly 
declared:^ 

1 cannot resist the conclusion tliat the extant vegetable 
kingdom has a long and eventful histoi-y, and that the 
explanation of apparent anomalies in geographical distri¬ 
bution of species may bo found in the various and pro¬ 
longed climatic or other physical vicissitudes to which 
they have been subject in earlier times. 

J need hardly add that, though we are now con¬ 
vinced that an adequate knowledge of the hi.story of 
such cases would bring comph^te uiulerstanding of 
them, we ore still very far from having unravelled the 
tangled events involved. We are assembled here lo- 
day, largely to take stock of the progress of that quest 
from Ujo angles represented by the woikers in differ¬ 
ent fields here present. We know that we shall learn 
of notable things that others have accomplished, each 
in his own specialty. Perhaps, from this day’s ex¬ 
change of information and ideas, we can to advantage 
map our future efforts. 

1 may begin by stating, what is familiar to all of 
you, that tlie very general t(?rins of Asa Gray's orig¬ 
inal Glacial Relict Theory are by no means detailed 
enough to satisfy the scientific curiosity of those who 
have later sought to interpret tim plant geography of 
northeastern America. Reliel species have, rather, 
continued to be a matter of discussion dou^n to the 
present day. The most exten.sive expression of that 
interest is to be found in the many papers of Profes¬ 
sor Fernald and others, elaborating and discussing the 
“Nunatflk hypothesis.” 

In addition to such arctic plants as those growing 
around ns here in the ‘^Alpine Garden,” there are iso¬ 
lated in northeastern America tiny outliers of many 
other spcjcies, the main body of whose ranges He else¬ 
where, often not at all in the arctic. The ^‘Nunatak 
hypothesis” supposes (1) that those species survived 
the Hist (Wisconsin) glaciation by persisting on areas 
which, though surrounded by the continental glacieV, 
were not covered by ice, like the nunataks standing 
alwve the Greenland ice-fihect of to-day; and (2) that 
since the Wisconsin glaciation they have for the most 
part remained confined to their nun at ok refuges, The 
existence of a notable coUection of such plants is taken 
as prima facie evidence Recording to this view that 
their habitat was free from ice and otherwise favorable 
for plant life through Wisconsin times, the K<^ 
wanaw Peninsula of upper Michigaiii^ 

An esBontial feature of these relict thepliee k 

L. Pcrnald, modora, 8Ti 197-^?8, ^ 
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they envisage oonditione as static. To be sure, they 
do recognise that the invasion of the ioe sheet had 
caused readjustments of the flora in the dim goologio 
past. But they take little specific account of plant 
migrations since the glaciation. 

Until the last decade or two there has been a great 
gulf fixed in men’s minds between geological time and 
historical time. Changes in climate since the last icc 
age were discussed at the International Geological 
Congress at Stockholm in 1910, the opinion was then 
expressed that the deterioration of climate in Scandi¬ 
navia shown by late Pleistocene deposits might likely 
be continuing into the present. But no means were 
discovered of testing this opinion by evidence.® Since 
1910, however, notable progress has been made in con¬ 
necting the geological past with the historical post 

We should look at these arctic plants here hanging 
on and at these trees here stretching up the mountain 
slopes as mute indicators of climatic trends and we 
should seek to unravel their story. The tension zone 
between subalpine forest and alpine tundra ought lo 
be one of the most favorable of all places to discover 
what is going on. Specifically, are these dwarfed and 
crippled trees, in whose shelter you crouch as yon lis¬ 
ten, advancing up the mountains under conditions still 
improving since Wisconsin times or are they being 
beaten back by a worsening climate? 

This timberline differs markedly from those of 
Western America. On the arctic timberline in Alaska 
the trees are not deformed in any way but, as studied 
espeSially at Kodiak,* are normal spire-sbaped coni¬ 
fers and maintain a reproduction and rate of growth 
comparable with that of the seme species a thousand 
miles inside the arctic border. Here there is conclu¬ 
sive evidence, botanical and liiatorical, that the trtvs 
ore advancing into the tundra. We conclude that 
climate is improving in Alaska. 

In the Northern Eocky Mountains the uppermost 
trees are recumbent and their growth is redu(?ed, but 
very old trees, erect and undwarfed, occur close to 
extreme tree line, and tJie trees oornnjonly retain their 
full size up to or beyond Uie point where the forest 
begins to thin out and give way to open meadow so 
that one may usually walk with ease through the for¬ 
est at timbeTline in any direction. Conditions here 
convinced me Uiat in this area timberlincs have been 
static for a number of centuries.^ 

In the White Mountains the forest begins to be 
stunted 2,000 feet below the timberline. The trees 
become shorter and denser with ascent until, still re¬ 
taining the erect arborescent forui, they form 0 eoin- 


(^ GannaT Andcresom ^‘Terhnderui^en des Klimaa scit 
dcte Maaimuttk der Lersen Bisxeit, ’ * lltb Int. Geol« Oong^ 
itacldkblm, p. 292,1910. 

19; 548^4, 1939. 


pact tevebtopped elfin forest over the top of which 
you may Bometitnea walk but which you can penetrate 
only by chopping your way. Above this scrub, the 
trees, still further dwarfed, form in places extensive 
carpets close-clipped by wind and snow blast. These 
appear from a little distance like well-kept lawns. In 
the most extreme of these, all tendency to form up¬ 
right leaders is suppressed and only lateral branches 
are produced. 

Second, the trees on the exposed portions of the 
Presidential Range and to a consid(?rahle extent else¬ 
where in the White Mountains are confined to specially 
protected situations such as the lee of a bowdder. Old 
trees come finally exactly to fill a streamlined outline 
uiatohing the flow lines of the prevailing wind around 
the projecting bowlder. The winds at Kodiak do not 
deform the trees at ail, and in the western mountains 
such excessive wind action is rare and local. There 
clumps of trees may, indeed, be differentially dwarfed 
and wdnd-sliorn on the windward side (see photo¬ 
graphs^), but they often stand in the open without 
protection. 

Third, setKlIings or young trees of the coJiiPers are 
rare near tree line in the While Mountains. But on 
the weatern mountains seedlings of fir and spruce are 
readily found up to and beyond the last of the estab¬ 
lished trees. Most of these, n.s would bo expected, 
grow a few years and then succumb. At Kodiak seed¬ 
lings are not only common, but vigorous and persis¬ 
tent, providing the means for the active migi'ation into 
the Arctic. The absence of seedlings on the heights of 
the Presidential Range is not due to any scarcity of 
seed—c‘very bank at favorable levels in tlie forest and 
well into the zone of dwarfing is covered witfi seed¬ 
lings. Nor is it due to lack of wind to scatter the seed 
over the alpine zone—the winds on Mount Washington 
are second to none. 

Tlie seeds of fir and sprnce which lodge in the alpine 
zone of the Wliitc Mountains must, with rare excep¬ 
tions, be killed as they germinate. 

Trees are now occupying a rather witle zone on these 
mountaixis which they could not colonize under present 
conditions. They hang on by virtue of tlu‘ frwdom 
with which they spread by putting out roots along 
their prostrate trunks. Because of this habit trees can 
persiat indefinitely without reseeding, continuously re¬ 
juvenating the tips while dyixig behind. It is not at 
nil uncommon to find a prostrate tree whoso distal, 
younger portion is larger than the proximal, older part 
by reason of growth supported by adventitious roots. 
Thus there may be more rings in the younger portion 
of a trunk than in the older. The real age of such a 
“tree” can by no means be ascertained from the num¬ 
ber of rings in its trunk. Some of these prostrate 
cripples have probably persisted for centuries. 
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Wd must ask ourselves now how the trees above the 
sone of seedlings ever became established. The sim¬ 
plest explanation and, I believe, the true one is that 
the upper trees on Mount Washington are hold-overs 
from a time of more hospitable climate when seedlings 
could start in places where they are now killed off. 

The next question is whether the highest trees under 
these conditions are holding their own in spite of the 
lack of reinforcement, .so to speak, by new seedlings. 
To answer, the differences in reproductive condition 
between this and normal forest must be brought out. 
In normal forests, even in many of the patches of up¬ 
right trees high up on the Presidential Range, all 
stages occur: seedlings, saplings, mature trees, dead 
stubs, decaying logs; some arc vigorously adding new 
wood year by year, others are standing nearly still, 
others, at the limit of their life span, slipping back-- 
ward and the proportion of dead wood to live, in¬ 
creasing. 

But among these crippled trees distinctions between 
youthful vigor and decrepit age appear more between 
the parts of a single tree than between different trees. 
Prostrate branches covered with snow through the 
winter and rooting freely maintain indefinitely the 
condition of youth and, barring accident, can spread 
for long periods. But, whenever these snow-covered 
mats send up vertical shoots, they begin to suffer. The 
upright trunks in the transition zone between forest 
and prostrate carpets are the best indicators w'hieh 
way the balance is tipping. 

On most of these trees the branches of the live up¬ 
rights have been slowly diminishing for a number of 
years. This does not mean that upright growth is 
stopped. Supported by the large mat of recumbent 
branches at the base, the lenders of a timberline tree 
will often make strong growtl\ year after year—have 
measured 17 inches. But on balance, winterkilling 
nearly always exceeds growth. For example, one tree 
on Osgood Ridge had a dead trunk about six feet tall. 
Directly to lee of this was a second leader which, 
though sheltered by the older trunk, had attained a 
height only about four fifths as great. Yet it had 
reached its limit and was on the point of death, only 
a few small twigs remaining alive. Further to lee 
was a shorter oblique shoot about two feet high which 
remained healthy. 

Such a tree presents a diagrammatic picture of 
what appears to be happening generally: The trees 
seem to be in process of being forced into more and 
more recumbent positions. 

In a few places, where the old forest was killed bade 
half a century or more ago by some catastrophe, prob¬ 
ably fire, there remain stumps of old trees larger than 
any that now grow on tlie sites. The new trunks that 


have come up since have now reached their lunits and 
are held at sizes somewhat less than half the originals. 

One of these is on the lee side of Osgood Bidge, 
where a narrow tongue of trees reaches up from the 
forest into the alpine zone. At the tip of this tongue 
are two picturesque repeater trunks, standing above 
the subprostrate snow mat. The largest of these 
measures 5 inches in diameter. It has made 20 suc¬ 
cessive attempts to push up a leader. Immediately in 
front of it stands a shell of a predecessor trunk which 
was 12 inches thick.'^ 

These large old stumps again are difiloult to inter¬ 
pret except as indicators that the climate on Mount 
Washington has grown worse for trees witliin the last 
century. 

But changes in climate are regional rather than 
local. Before we can draw conclusions from the re¬ 
treating timberline of Mount Washington, we must 
look further afield. Scattered through the literature 
is a good deal of evidence that the climate of north¬ 
eastern America has changed considerably during the 
last thousand years. Fortunately these have been 
brought together by Raup,® first for New England 
and New York and later as a part of a more general 
review.^^ Evidence from many sources indicates a 
very definite worsening of climate during the latest 
centuries over all northeastern America from New 
York northward. Perhaps the beat-attested and cer¬ 
tainly the best-dated of these evidences is the gradual 
freezing out of the old Norse Colonists of Greenland. 
Accounts indicate tliat the new Green land, discovered 
by Lief Ericson in the tenth century, offered consider¬ 
able advantages over Iceland as a home for European 
colonists. The Norse colony in Greenland, supported 
by dairy farming and exports of cheese to the mother 
(*ountry, had a prosperous existence until the latter 
part of the twelfth century. The Norsemen hung on 
in Greenland until the fifteenth century, but increas¬ 
ing rigor of climate caused a pitiful decline and final 
extinction. The recent excavation of this colony has 
brought to light physical facts which abundantly cor¬ 
roborate tlie old records of increasing ice in the sea 
and similar difficulties. Perhaps the most significant 
of these physical evidences is the fact that the colonists 
lie buried in soil which is now perpetually frozen. Yot 
their coffins and even the marrow of their bones are 
permeated by tree roots. Since tree roots can not 
penetrate frozen soil, these must have grown before 
the ground froze up, ie,, in a period with a milder 
climate than the present.'' 

s These and other features of tdmberline on Mount 
Washington will be described in detail In another place. 

9 Hugh M. Baup, Jour, Arnold Arboreium, 15: 79-117, 
1987. 

loBof. Sev,, 7: 209-248, 1941. 
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Fitting in with theso human re^rds is the fact, 
oommented oh by many botanists, that plants of 
Greenland seldom ripen seed under present climatic 
conditions, though the same species arc fully fertile in 
more hospitable climates. 

Several observers'® report that the arctic timber- 
line in northeastern Araeriea is retreating, ew., “West 
of Hudson’s Bay,” by Sir John Ricliardson and 
Johanneen,'® “East of Hudson’s Bay,” by Abbe. 

The situation on the north shore of the Gulf of St. 
Lawrence is discussed by Marie Victorin.'^' The rec¬ 
ord of Jacques Cartier indicates a wider extension of 
forest near the Straits of Belle Isle in 1534 than at 
present, but the geographical reference is rather 
vague. However, Fernald'® has recorded stumps a 
foot in diameter at Blanc-Sablon, where to-day is only 
moss and bog. Likewise there arc a number of puz¬ 
zling relicta of southern plants in this region which 
point to a former period of warmer climate. These 
facts caused Marie Victorin to remark, “One could 
perhaps go further and ask himself if the present 
spruce forest of the north coast, of Anticosti and else¬ 
where is not irretrievably doomed, maintaining itself 
only by virtue of the mutual protection the trees give 
each other and whether if once destroyed over a large 
area this forest would be able to reconstitute itself.” 

It has been suggested, not infrequently, by those 
considering the evidence of deteriorating climate that 
another glacial period may be coming on. The evi¬ 
dence in our possession does not justify so strong a 
statement. All that is proved is that climate in our 
part of the earth is undergoing a prolonged deteriora¬ 
tion in terms of human history. We do not yet know 
enough of climatic change to distinguisli variations of 
merely historical importance from those of geological 
consequence. 

The geological implications of the worsening of 
climate being experienced in northeastern America lie 
rather in another direction—in their bearing on the 
problem of the correlation of ice ages. Were the 
Pleistocene glaciations of the northern hemisphere 
simultaneous throughout, or did the centers of the ice- 
sheets shift about so that first one area was glaciated, 
then another? It is the current belief of geologists 
that the Wisconsin glaciation of America and the 
Wiirm of Europe were synchronous. But it should be 
remembered that, despite the remarkable work that 
has been done in following the retreat of the ice year 
by year through study of the varves, there are in 
America breaks in the varved record which prevent 

iipoul Norlund, ‘‘Viking Settlers in Greenland and 
their Descondents during 600 Tears.” Cambridge Uui- 
versi^ Press, 1936. 

It f^re Marie Victoria, Oont. Bot, Lab. University of 
Montreal, No. 181, p. 77 1920. 

xt M. L. rornald, Mhodoru, 135 109-62, 1911. 


the assignment of definite dates. The character of the 
gaps in the sequence and the irregpilarities in the rate 
of melting of the ice over the area where the sequence 
is complete preclude any estimate of the time periods 
covered by the breaks in the record and so of any 
definite correlation with events in Europe. Kirk 
Bryan'^ has recently remarked in this matter: 

Unfortunately, there is no abHolute proof that glacia¬ 
tion was synchronous over tht^ earth. The synchroneity 
is at best a doctrine supported by: ... Those arguments 
when set down seem weak indeed. On the other hand, 
there is no valid argument to the contrary. . . . 

On the principle that the simplest hypothesis pos- 
.sible should be invoked to explain any phenomenon, 
a theory of alternative contiiu^ntal glaciation is prefer¬ 
able to one of total hoTiiispheric refrigeration. The 
latter rt^quires some drastic change in the amount of 
radiation supplied to the earth. But local glaciations 
covering merely parts of continents such as that of 
Greenland to-day require merely shifts in the positions 
of present climatic provinces. 

It is indeed a matter of primary importance for the 
interpretation of glaciation to remember that the 
Pleistocene ice sheets were always largely restricted 
to western Europe and northeastern America. In 
neither northwestern America nor northern Asia was 
glaciation so well developed as in the lands on both 
sides of the Atlantic. 

As a matter of fact the Wisconsin glaciers through¬ 
out their various stages were always of limited and 
regional rather than of truly continental extent. The 
Islands of the Arctic Archipelago lying north of the 
ice sheets were never glaciated. Neither was the in¬ 
terior of Alaska, 

The center of Wisconsin glaciation moreover moved 
from Labrador to Keewatin during the epoch. What 
sort of climatic changes could produce these sliifts in 
the center of ice accumulatjont Who can imagine a 
shift in present climate that would produce a conti¬ 
nental glacier on the Arctic Archipelago while allow¬ 
ing that of Greenland to dwindle awayt Yet some¬ 
thing very like that happened in Wisconsin Time when 
the glacial center moved westward across Hudson’s 
Bay from Labrador to Keewatin. 

The evidence of the timber!inos shows, however, that 
climatic changes of that type are occurring to-day* 
The climate in Alaska has recently become more favor¬ 
able for trees and that of the northeastern portion of 
the continent less favorable. Everything indicates 
these changes are still going forward. When we come 
to understand their causes, it may be that we shall be 
sot forward also in an understanding of the causes of 
ice ages. 

X4gontNCK, 93: 609, 1941. 
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“VEGETABLE DYNAMICJKS'’AND PLANT TISSUE 

CULTURES" 

By Dr. PHILIP R. WHITE 

THK KOOKEFKLLEB INSTITUTE FOR MEDICAL RESEARCH, PRINCETON, N. J. 


Some tiuie ago, at a dinner at the Yale Medical 
School, I was asked to occupy the chair specially 
built for the Honorable William Howard Taft when 
he was professor of jurisprudence at Yule—and was 
made to feel very, ver>" small thereby. Now you have 
done me Ihe honor to link my name, however tenu¬ 
ously, with that of the father of our discipline, 
Stephen Hales. It is hard to know whether to be 
inflated by the connection or <leflated by the compari¬ 
son. Whatever should be my reaction, I deeply ap¬ 
preciate the honor. In accepting that honor, I shall 
try not to impose upon your patience after a good 
meal by talking to you too long. 

Stephen HaJes^s interests, us a minister of the 
gospel and a humanitarian, led him to touch upon 
anything which could contribute to the welfare oC his 
fellow men and redound to the glory of Almighty God. 
The processes by which God’s creatures function in 
their everyday lives could, according to his lights, 
only show the perfection of the works of the Great 
Planner. Thus, Hales set to work to discover what 
details he could in that plan, in a spirit of humility. 
And, since plants were also God's creatures and Hales 
was a good gardener as well as a good shepherd, he 
turned much of his interest to a study of what he 
chose to call “Vegetable Staticks,’^ 

In Haleses day, the classification of plant parts into 
tissues, proposed by the Greeks, and especially by 
Theophrastus, had been for the most part forgotten, 
and his considerations were wherever possible of the 
plant as a whole. But the philosophical analyses of 
Theophrastus and the anatomical work of Grew and 
Malpighi, Hooke and Ijocwcnhoeck had already laid 
the foundations for another point of view. As our 
knowledge of the living functions increased, so did 
the complexity of the plan revealed increase, until it 
became an almost hopeless task to unravel the details^ 
while trying to encompass the whole picture, even as 
regards a single creature, Thus it happened that, 
about a century after Hales's epoch-making work, 
there came to be formulated the so-called cell theory 
which said, in essence, “It is not necessary to encom¬ 
pass the plan of a jilant or animal in its entirety and 
all at onc(5, for each creature is made up of a sum of 
many smaller, simpler, potentially autonomous organ¬ 
isms, the cells. Learn to understand the plan of a 
single cell. From that the greater Plan can be built 

1 Abridged from the Stephen Hales Prise Address, given 
before the American Society of Plant Physiologists, Dal¬ 
las, Texas, December 29, 1941. 


up.” That theory, while sharing the field with the 
older concept of the organism as u whole, has never¬ 
theless dominated much of our thoughts as cytologistg, 
as anatomists, as geneticists and as physiologists for 
the past century. 

Hales developed a series of techniques for studying 
the organism as a whole which are still useful. But, 
as we have passed from the larger aspects to smaller 
and still smaller ones, the technical difficulties have 
increased. To deal with single cells, we must have 
methods adapted to that end. Haberlandt saw that 
clearly forty years ago and set in train the series of 
explorations of which I am but one of the momentary 
advance guard. 

We can not yet grow single somatic cells of higher 
plants, as Haberlandt would have had us do. Some 
day I am certain some one will be able to do so. But 
we can grow comparatively simple organs and tissue 
complexes. A few of you, I know, have followed the 
steps by which that has been aocoinpliahed. Others I 
am sure have not, and I hope I will be forgiven if I 
review briefly for their benefit the development of the 
field. The aim was, as we have said, the study of 
single somatic cells of higher plants. The method 
aimed at was the cultivation of those cells, their study 
as separate entities, and their subsequent aggregation 
into more and more complex groupings until full¬ 
blown organisms could again be attained. Haberlandt 
tried to grow single green somatic cells, unsucceas- 
fully, as did many of his students. Kotte and Bob¬ 
bins in 1922 compromised by using, not cells, but 
organs—root tips—with some success. But the re¬ 
sults were not sufficiently promising to encourage fur¬ 
ther work and the attempt was not pushed further. 
A decade later the problem came to my attention and 
I decided, on theoretical grounds, to study three types 
of materials—embryos, seed primordia and root tips. 
Of these, the last proved most satisfactory. With 
them a beginning has been made toward a solution 
of the problems involved. 

Fundamental, of course, was the need of an environ- 
ment that should replace all the essential features at 
that in which the cell or tissue or organ finds itsdf in 
the organism while discarding the non-essentiab^^ 
regards physical and chemioal composition of that 
vironment. Temperature, light, oxygen tensiem, a^- 
ity, physical state, motion, eonditions of eontaet, as 
well as ionic composition, content in enmgT scur^ 
hormonal and vitamin content and simii^r ai^p^ 



had to be atodied. And, whUe many of these require- 
menta were likely to prove similar for all cells, others 
might not prove similar. We have solved all these 
problems in a preliminary way. But those solutions 
are in many oases obviously not yet the most perfect 
ones possible, and the work still goes on. We arc on 
fairly firm ground as regards the physical conditions, 
the inorganic nutrition and the carbohydrate supply. 
Requirements as regards organic nitrogen supply, 
vitamins and hormones are less clearly established, 
lUthough conditions Avhich are “satisfactory” are 
knoHn. 

We are, however, now in a position to grow a va¬ 
riety of plant materials, root tips of many species, 
embtyos, undifferentiated tissue masses from Salix, 
Nirotiana, HelianthuSf DaucuSt Ulmus, and a few 
other sorts, in vitroy for long periods and to control 
the environments in which they grow with a consider¬ 
able degree of precision. The technique for which 
Huber land t was searching is thus now available and 
it is, I trust, because of the part I have played in 
developing that technique, rather tlian for any x>aT- 
ticular appHeation, that you have honore<l me this 
evening. 

It would be HUperfluouB for me to review our find¬ 
ings in detail here. It is my task, rather, to point out 
the directions in which we have already moved and 
perhai)6 to outline briefly some of the new fields in 
which we may hope to find opportunities for further 
Avork. 

As I have already noted, problems in nutrition were 
among the first to present themselves and the way in 
which they have been solved points to other possi¬ 
bilities in the same direction. How significant is the 
calcium-magnesium balance in the economy of an iso¬ 
lated tissue f Less so, 1 think, tlian we have long 
been led to believe. What is the value of iron for 
cells which possess no chlorophyll 1 Our results show 
an unusually clean-out picture of its importance. 
Iron is not tolerated at an ionic concentration above 
about 2 X 30‘* (= 2/100,000) M; yet its omission from 
the nutrient results in an abrupt and complete, but 
reversible, cessation of growth. That its function is 
on indispensable one is evident. What that function 
is we do not yet know, but the tissue culture technique 
offers us a hope of finding out. How far is the effec¬ 
tiveness of sucrose in the nutrient to be attributed 
to the energy it supplies, and how far to its function 
in maintaining an isotonic state? Our studies empha- 
sioe its energy-giving function and show that the isoa- 
niqtic function is relatively unimportant. How does 
iodine affect the morphogenetic pattern? How does 
tension affeet this same pattern? And how 
do^ sucrose, a chmsio plssmolytic egent, penetrate to 
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the interior of the cell ? When I published experiments 
showing that excised tomato roots preferred sucrose 
to dextrose, I let myself in for some criticism from 
those who followed the text-book story. But I also 
received a very heartening and interesting letter fx*om 
Dr. Annie May Hurd-Karrer, saying that in 1926 she 
had been puzzled by evidence of a similar preference 
by Ustilago infecting corn. Perhaps the question 
needs to be re-examined. The text-books have some¬ 
times been Avrong. How imporUmt is auxin in the 
economy of an excised member? What is the func¬ 
tion of thiamin in a growing tissue? What is the 
relation between j)yridoxinc and protein synthesis in 
the plant? These are but a few characteristic nutri¬ 
tional problems that have been or can be attacked 
by means of a tissue culture technique. 

But the value of the metliod is by no means limited 
to nutritional problems. We were from the start in¬ 
terested in using it in dealing Avith a variety of prob¬ 
lems in i>lant pathology. Some of these have led us 
into unexpected paths. The method by which viruses 
travel through the host has long been a puzzle to 
phytopathologists. This is paralleled and perhaps 
intimately bound up with the methods by which foods 
move in the plant. And it is also conceivably bound 
up with the methods by whi(jh water may sometimes 
be moved through the plant when certain external 
forces ore temporarily in abeyance. The picture of 
AA^ater movement as a function of vital activity of 
plant tissues has long been a puzzling one. Five years 
ago, I set out to study this as exemplified in 

growing excised roots, where the comi)lieating factors 
of photosynthesis, evaporation, trunk expansion and 
contraction under temperature influences, local hy¬ 
drolysis, etc., could be eliminated. We have not 
solved the problem aa far as demonstrating a detailed 
mechanism is concerned. But we have been able to 
establish certain significant facts in an unexpected 
and striking way, facts which tend to support and 
enlarge upon Stephen Haleses old concept of water 
secretion as a vital function of root tissues, bound up 
with respiratory processes. Those results at the time 
seemed again to run counter to accepted text-book 
theories. But they have since found support in work 
of Bosene, Grossenbacher, Mason and Phyllis, and 
others. And the picture which Mason and Phyllis 
draw certainly corresponds rather closely to that of 
the contractile vacuole in protozoa, which is another 
little-understood phenomenon. 

Recently we have come back to one of the first prob¬ 
lems for the solution of which the value of a tissue 
culture technique was foreseen, that of the etiology of 
neoplasia. This we have attacked in plants, using tis¬ 
sues affected at a previous time by orown-gall organ- 
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iams. The method permits ns to maintain growing 
tumor tissues under continuous and detailed observa¬ 
tion, to establish by appropriate tests their freedom 
from contamination, to subject them to controlled en¬ 
vironments, and then, at suitable intervals, to return 
them to appropriate hosts, where they give rise to new 
tumors. We have already followed by similar means 
the processes of growth and differentiation in a neo¬ 
plasm of genetic origin—that arising in the hybrid 
cross between Nicotiana glutinosa and N, langsdorffiu 
The step from there to neoplasia of biologic (para¬ 
sitic) origin has not proved a difficult one. May we 


not hope later to proceed a step further, to neoplasia 
of recognizable and controllable phymologieal origin t 
These are but a few examples to indicate the proven 
as well as potential scope of the field which the tech¬ 
nique of tissue cultures opens to us. Stephen Hales 
was not thinking in terms of this sort. But these 
problems are such that their solution, by whatever 
means, can give us greater insight into the work¬ 
ings of biological entities, cells, tissues, organs, and 
thereby of the organisms which were Hales’s interest 
They may well help us to understand some new bits of 
the universal plan which he sought to elucidate. 


OBITUARY 


JAMES J. WALSH 

Dr. J^mes J. WaIjSh, of New York, died on March 
1. Son of Martin J. and Bridget Golden Walsh, he 
was born at Arch bald, Pennsylvania, on April 12, 
1865, so that he was in his seventy-seventh year. He 
obtained the degree of bachelor of arts from Ford ham 
College in 1884, and that of master of arts in 1886, 
and then entered the Society of Jesus, intending to 
pursue a career in the Church, but a few years later 
was released of his vows, when he felt that he was not 
fitted for the priesthood. The training with the 
Jesuits made a lasting impression upon him and gave 
him skill in dialectics. In 1889, Walsh received the 
degree of df>ctor of philosophy from Furdham College. 

He began the study of medicine at the University of 
Pennsylvania and required only two years to complete 
his course, graduating M.D. there in 1895, with his 
younger brother, Joseph, whose studios of Galen have 
delighted the readers of the Annals of Medical His¬ 
tory, During the next three years he studied in Paris, 
Vienna and Berlin, where he and his brother had a 
place in Virchow’s laboratory. Whilst in Europe, Dr. 
Walsh began his career as a medical writer, acting as 
correspondent for several American journals, and 
when he returned in 1898, he became iissistant editor 
of the Medical News, Later he wrote much for the 
New York Medical Journal and the Journal of the 
American Medical Association; he was the medical and 
scientific editor of the Independent and the medical 
editor of the New York Herald, 

In 1900 he was appointed an instructor in medicine 
and an adjunct professor in 1904 at the New York 
Polyclinic Medical School, where he taught until 1907, 
when he was umde acting dean and professor of 
neurology at the Medical School of Fordham Univer¬ 
sity. Here he remained until he resigned in 1913. At 
Fordham he gave regular lectures on the history of 
medicine, which were amongst the early ones to be 
established in the United States. He also lectured on 


physiological psycliology, of wliich subject he was pro¬ 
fessor at Cathedral College, New York (1907-1938). 

Dr. Walsh was the author of many books, and he 
established tlie Fordham University Press. Some of 
his more important works were '^Catholic Churchmen 
in Science,” Philadelphia, 1906; ‘^Makers of Modern 
Medicine,” New York, 1907, which was dedicated to 
his friend, William Osier; ”The Thirteenth, the Great¬ 
est of Centuries,” New York, 1907; ^‘The Popes and 
Science,” New York, 1908; “History of Medicine in 
New York,” 5 volumes, 1919, Dr. Walsh was always 
a loyal son of the Roman Catholic Church. His paper, 
“The Popes and the History of Anatomy,” appeared 
in the Medical Library and Historical Journal ^ Vol. 2, 
1004, and that on “The Supposed Warfare between 
Medical Science and Theology,” in the Messenger, New 
York, July, 1906. Dr. Walsh was an authority upon 
the history of the Roman Catholic Church. He was 
made a Knight Commander of the Papal Order of St. 
Gregory and also a Knight of Malta and received 
many honorary degrees. He belonged to numerous 
societies, was a life member of the New York His¬ 
torical Society, a fellow of the New York Academy of 
Medicine and a member of the American Medical 
Association. 

In 1916 Dr, Walsh married Miss Julia Huelat, who, 
with a son and daughter, survives him. 

Archibald Malloch 

New York Academy or Medicine 

RECENT DEATHS 

Dr. Raymond Lke Ditmabs, curator of reptiles and 
of mammals of the New York Zoological Park, died 
on May 12 in his sixty-sixth year, 

Bronislaw K. Malinowski, Bishop Museum visit¬ 
ing professor at Yale University, who had been ap¬ 
pointed professor of cultural anthropology at the 
university, effective on July 1, died on May 16. He 
was fifty-eight years old. 
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Pv. OLArraK Baust Ssa&f> from 19X4 to 1033 
viee-president of the Elaetrioal Teatmf Laboratories, 
2?ew York, died on May 15, at the age of aeventy^two 
years. 

Dr. EtmoLF Euil Hrlluokd, chief engineer of 
the Westinghoose Electric and Manufacturing Com¬ 
pany, with which he had been associated since 1907, 
died on May 16, at the age of sixty-three years. 

Dr. Grorge Sellers Graham, asaociate in pathol¬ 
ogy of the Graduate School of Medicine of the Uni¬ 
versity of Alabama, died on May 2, at the age of 
sixty-three years. 


Dil H. L. Bowman, from 1009 to 1941 Waynflete 
professor of mineralogy and crystallography at the 
University of Oxford, died on April 22, at the age of 
sixty^eight years. 

Dr. William John Young, professor of biochem- 
ifltiry at the University of Melbourne, known for his 
work on alcoholic fermentation, died on May 14. He 
was sixty-three years old. 

LiEurrfiKANT-CoMMANDER L. C. Bebnagghi, phySi- 
cist to the Southern Cross Antarctic Elxpedition, 1898, 
and to the National Antarctic Expedition, led by 
Captain Scott, R.N., 1901-04, died on April 24, at the 
age of sixty-six years. 


SCIENTIFIC EVENTS 


THE GEORGE F. BAKER PAVILION OF THE 
NEW YORK HOSPITAL 

The private patients' division of the New York 
Hospital will be named the George F. Baker Pavilion, 
commemorating the part played by Mr. Baker and 
his son, George F. Baker, Jr., in the development of 
the institution. 

The pavilion, having six floors end more than 100 
rooms for patients, comprises, with the medical and 
surgical floors, the central unit of the New York 
Hospital-Cornell University Medical College center, 
68th Street and York Avenue. Formerly known only 
as a part of the general hospital, the George F. Baker 
Pavilion now becomes one of the six separate services 
conducted by the Society of the New York Hospital, 
which include the New York Hospital, the Lying-In 
Hospital, the Children's Clinic, the Payne Whitney 
Psychiatric Clinic and the New York Hospital-West¬ 
chester Division. 

In connection with this pavilion, the Board of Gov- 
emoTB also voted to open the entrance for private 
patients, and to place an inscription thereon to read 
‘^The George F. Baker Pavilion." The dedication of 
the pavilion will take place on September 1, the tenth 
annivenuiry of the opening of the present hospital 
buildings. 

Mr. Baker senior was a governor of the hospital 
from 1899 to 1931, and his eon from 1931 until his 
death in 1937. Their combined service thus covered 
a period of approximately forty years, which was 
probably the most eventful and progressive in the 
one hundred seventy-year history of the New York 
Hospital. The advances made during this period, 
culminating in the opening of the present center in 
1982, were due in large part to the vision and leader- 
jBhippf the father and son, us well as to their generous 
flUAifieial support 

gitt$ to the inriituti<m wesre made ovu a 
of many years, and included a grant madefy 


the older Mr. Baker in 1912 to bring about the hos- 
pital's teaching affiliation with Cornell University 
Medical College, and donations by both father and son 
in 1927 toward the incorporation of the Lying-In 
Hospital in the new medical center. 

DEDICATION OF THE TECHNOLOGICAL 
INSTITUTE OF NORTHWESTERN 
UNIVERSITY 

Northwestern University will dedicate on June 
15 and 16 its new Technological Institute, built at a 
cost of $6,735,000. 

The engineering and science laboratories, which 
have just been completed, already arc engaged in 
extensive research and training for the government’s 
. war effort. This essential work will continue uninter¬ 
rupted during the dedication. The place of engineer¬ 
ing during the war and afterwards will be the subject 
of the dedicatory ceroinonies. 

Among the facilities in the new building are an 
artificial river for testing ship models and wave 
action; a 1,500,000-volt surge generator; cold rooms 
for research at extremely low temperatures; a 
1,000,000-pound transverse-universal testing machine 
two and a half stories high; the quietest room in the 
world; an explosion-proof room for the study of 
gases under high pressure; and a 5,000,000-pound 
hydraulic testing machine. More than $1,000,000 
worth of equipment is already in use for teaching and 
research. Adequate room for expansion has been 
allowed in all departments. 

The building dominates the aerial view of Chicago’s 
North Shore. More tlian 500 feet long and 347 feet 
deep, it has a floor area of 423,000 square feet—^which 
makes it larger than all the other academic buildings 
on tke Evanston campus combined, and one of the 
largest educational buildings in the country. It locdcs 
li^ :^o letter E’s laid back to back and joined by a 
Oentnil j^tructure. There are six wings, each of which 
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is oocnpied by one of the six departments, physics and 
chemistry of the College of Liberal Arts, and civil, 
mei^nical, electrical and chemical engineering. 

Established through a gift from Walter P. Murphy, 
inventor and manufacturer of railroad supplies, the 
institute was opened in 1939 and moved into its new 
building last fall. When it is fully under way it will 
have an enrolment of 900 men, all pursuing a five- 
year cooperative course which calls for alternating a 
three-month period of study in the classroom with an 
equal period of work in industry. This plan is 
designed to train the student in practical as well as 
theoretical engineering; to assist industry in training 
its future executives, and to assist boys with limited 
means to gain technical education. 

Students are now employed in the plants of seventy 
cooperating firms in various parts of the country. 
They are placed in jobs related to their chosen field of 
engineering and remain with the same firm throughout 
their course, after which they are engaged as full-time 
employees and have the benefit of their experience. 
Wherever possible the job is with a firm in the stu¬ 
dent's home town, so that he may live at home. Stu¬ 
dents are paired to replace each other each quarter, 
so that the job in industry is always filled. 

At the dedication ceremonies, the principal ad¬ 
dresses will be made by Donald Nelson, head of the 
War Production Board; Charles F, Kettering, presi¬ 
dent of the General Motors Research Corporation; 
Lieutenant General William ICnudsen, member of the 
advisory War Production Board; and Jesse Jones, 
U, S. Secretary of Commerce. More than 800 rep¬ 
resentatives of industry, railroads, educational insti¬ 
tutions and business will attend. Two hundred sixty- 
three industrial and business leaders are members of 
the honorary advisory committee for the event. 

NATIONAL RESEARCH COUNCIL FELLOW¬ 
SHIPS IN THE NATURAL SCIENCES 

The National Research Fellowship Board in the 
Natural Sciences of the National Research Council has 
made tJie following fellowship appointments for the 
academic year 1942-1943: 

Hurry Gregory Albaum (Ph.D., biology, Columbia Uni- 
vorsity, 1938). To work at the Univorsity of Wiacon- 
sin on the relation between metabolism and growth in 
higher plants. 

Thomas Hunter Alien (Ph.D., zoology, State University 
of Iowa, 1941). To work at the University of Chicago 
on * ‘ Does activation involve splitting of protyro- 
sinasef 

Elizabeth Joan Armstrong (Ph.D., geology, Bryn Mawr 
College, 1939), To work at Columbia University on 
the conditions governing the formation of quartz 
ciystals. 

Elkan Rogers Blout (Ph.D., chemistry, Columbia Univer¬ 


sity, 1942), To work at Harvard University on the 
structure of Yohimbine. 

Robert Thornton Brumfield (Ph.D., botany, Yale Uni¬ 
versity, 1942). To work at Harvard University on cell- 
lineage studies in plant organs by means of x-ray- 
induced chromosome rearrangements. 

Victor Alexander Drill (Ph.D., physiology, Princeton Uni¬ 
versity, 1941). To work at Northwestern University 
on the specificity of liver function tests in the detection 
of hepatic damage produced by various experimental 
procedures and the relation of the damage to the 
Kupfor cells. 

Harry Emmett Gunning (Ph.D., physical cliemistry, Uni¬ 
versity of Toronto, 1942). To work at Harvard 
University on the conductance of dilute solutions of 
electrolytes. 

Daniel Lambert Harris (Ph.D., zoology, University of 
Pennsylvania, 1942). To work at the University of 
California on a physical and chemical analysis of the 
structural elements of protoplasm. 

Julius David Holdman (Ph.D., physical chemistry, Stan¬ 
ford University, 1942), To work at the Univorsity of 
California on kinetic and equilibrium studios of the 
homogeneous catalytic isomerization of paraffin hydro¬ 
carbons. 

William Albert Hiltner (Ph.D., astronomy, University of 
Michigan, 1942). To work nt the McDonald Observa¬ 
tory of the University of Texas on a photometric atlas 
of typical stellar spectra. 

Byron Hoblnson Houston (Ph.D., plant pathology, Uni¬ 
versity of California, 1939), To work at the Univer¬ 
sity of Wisconsin on a physiologic comparison of 
strains of Corticium »olani. The correlation of mor¬ 
phology, nutritional requiroments and pathogenicity 
with special reference to the basidial stage. 

Hugh McKinney Hulburt (Ph.D., physical chemistry, 
University of Wisconsin, 1942). To work at Princeton 
Univorsity on the kinetics of chemical reactions in flow 
systems. 

Nathan Kornblum (Ph.D., organic chemistry, University 
of Illinois, 1940). To work at Harvard University on 
a stereochomical study of the forces existing between 
electrostatically charged groups in the same molecule. 

Howard Levi (Ph.D., mathematics, Columbia University, 
1942), To work at the Institute for Advanced Study 
on ideals of differential polynomials. 

Joseph Carl Bobnett Licklider (Ph.D., psychology, Uni¬ 
versity of Rochester, 1942), To work at Harvard 
University on the effects of previous acoustic stimu¬ 
lation upon sound localization. 

Charles Duncan Michener (Ph.D., entomology. University 
of California, 1941). To work at Harvard University 
and the Massachusetts State College on the comparative 
moiphology and evolution of the abdominal appendages 
of insects. 

Foil Allan Miller (Ph.D., chemistry, the Johns Hopkins 
University, 1941), To work at the University of Min¬ 
nesota on the Raman and infrared spectra of some com¬ 
pounds of biological importance. 

Francis Eugene Randall (PhJ)., biology, Harvard Uni- 
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Twidty, 1942). To wo^k at the Western Reserve Vm- 
veraity on the relationships of the bony and fleshy noses 
in man and their reconatruetion possibUities. 

Horschel Roman (Ph.D., genetics, University of Missouri, 
1942), To work at the California Institute of Tech¬ 
nology on (1)’'problems of gene action; (2) the loca¬ 
tion of genes in the physical ohromosomc, 

Arnold Hicks Sparrow (Ph.D., cytology, McGill Univer¬ 
sity, 1941). To work at Harvard Univoraity on an 
investigation of chromosome mechanics with the aid of 
colchicine and x-ray-induced changes. 

Luther Irwin Wade, Jr. (Ph.D., mathematics, Duke Uni¬ 
versity, 1941). To work at the Institute for Advanced 
Study on a study of arithmetic properties of poly¬ 
nomials in a Galois field and related functions. 

Harold Francis Weaver (Ph.D,, astronomy, University 
of California, 1942). To work nt the Yerkes Observa¬ 
tory on stars in galactic clusters showing anomalous 
K-line intensities. 

Alvin Martin Weinberg (Ph.D., mathematical biophysics, 
University of Chicago, 1939). To work at Columbia 
University on the physico-mathematical aspects of 
nerve structure and function. 

Alma Joslyn Whitfen (Ph.D., botany, University of North 
Carolina, 1941). To work at Harvard University on 
the nutrition and life histories of the Chytridiales. 

THE AMERICAN ACADEMY OF ARTS AND 
SCIENCES 

At the annual meeting of the American Academy 
of Arts and Sciences, held at its house, 28 Newbury 
Street, Boston, on May 13, one new foreign honorary 
member, Lorenzo R. Parodi, of Buenos Aires, and 
twenty-one new fellows were elected. 

Those elected in the natural and exact sciences were: 

Mathematwal and Physiodl Scienoea: Wilmer Lanier 
Barrow, the Massachusetts Institute of Technology; 
Francis Birch, Harvard University; Samuel Cornette 
Collins, the Massachusetts Institute of Technology; Otto 
Struve, director, Yerkos Observatory. 

Natwral and Physiological Sciences: William Irving 
Clark, Worcester; Russoll Gibson, Harvard University; 
Samuel Albert Levine, Harvard Medical School; William 
Ralph Maxon, U. 8. National Museum; Hermann Joseph 
Muller, Amherst College. 

The ofRoere elected for 1942-1943 were: 

President, Harlow Shapley; Vice-president for Class I, 
Percy W. Bridgman; Vice-president for Class II, 8. Burt 
Wolbach; Vice-president for Class III, Sidney B. Fay; 
Vice-president for Class IV, Fred N. Robinson; Corre¬ 


sponding Secretary, Abbott P. Usher; Recording Becre- 
iary, Hudson Hoagland; Treasurer, Horace 8. Ford; 
Librarian, Frederick H. Pratt; Editor, Robert P. Blake. 

The meeting was addressed by Dr. Mark Qraubard, 
who spoke on “Morale for a Democratic Offensive.” 

THE AMERICAN PHILOSOPHICAL SOCIETY 

At the annual general meeting of the American 
Philosophical Society held in the hall of the society 
in Philadelphia on April 23, 24 and 25, Dr. Edwin G. 
Conklin, of Princeton University, was elected presi¬ 
dent, and Dr. Frederick P. Keppel, president, retired, 
of the Carnegie Corporation, was elected a vice-presi¬ 
dent. Leicester B. Holland, Class IV, was elected a 
councilor to fill the unexpirod term on the council of 

F. P. Keppel. Members elected to the council to 
serve for three years: Class I, C. E. Kenneth Meea; 
Class II, Douglas Johnson; Class III, Roland S. 
Morris; Class TV, Campbell Bonner. 

Officers reelected were: Vice-presidents, William E. 
Lingelbach and Frank Aydelotte; Secretaries, W. F. 

G. Swann and Benjamin D. Mcritt; Curator, Albert 
P. Brubaker; Treasurer, Fidelity-Philadelphia Trust 
Company. 

Thirty resident members were elected. Those in tl)e 
natural and exact sciences were: 

Mathematical and Physical Sciences: Oliver Ellsworth 
Buckley, New York, N. Y.; Loo Alvin DuBridge, Roches¬ 
ter, N. y.; Duncan Arthur Maclnnos, Now York, N. Y.; 
Robert Raynolds McMath, Pontiac, Mich.; Francis 
Dominic Murnaghan, Baltimore, Md.; Harald Malcolm 
Westorgaard, Cambridge, Mass.; Robert Runnels Wil¬ 
liams, Summit, N. J. 

Geological and Biological Sciences: Leonard Car¬ 
michael, Medford, Mass.; Theodosius Dobzbansky, New 
York, N, Y.; Edward Adelbert Doisy, St, Louis, Mo.; 
Carl Owen Dunbar, New Haven, Conn.; Louis Otto Kun- 
kel, Princeton, N. J.; Thomas Milton Rivers, New York, 
N. Y.; Lewis Hill Weed, Baltimore, Md. 

Eight foreign members were elected as follows: 

Harold Spencer Jones, Greenwich, England; Hendrik 
Anthony Kramers, Leiden, Netherlands; Ivan Matveitch 
Vinogradov, Moscow, U.S.S.R.; Octavio M^ndez-Pereira, 
Panama City, Panama; Richard Henry Tawney, London, 
England; Paul van Zeeland, Brussels, Belgium; Amado 
Alonso, Buenos Aires, Argentina; William A. Graigie, 
Oxford, England. 


SCIENTIFIC NOTES AND NEWS 


Thosid receiving honorary degrees at the hundred 
and seventy-sixth anniversary of Rutgers College in¬ 
clude Dr. Vannevar Bush, president of the Carnegie 
Institution of Washington, and Dr. Thomas Parran, 


Jr., surgeon general of the U. S. Public Health Ser¬ 
vice. 

The doctorate of science was conferred on May 19 
at the commencement exereisefl of Brown University 
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on Dr- Ardinr P. Buddington, of the Clasa of 1942, 
professor of geology at Princeton University. 

Thb Arthur Hoyt Scott Garden and Horticultural 
Award of a gold medal and cash prize of $1,000, which 
was awarded to Dr. C. Stuart Gager, director of the 
Brooklyn Botanic Garden, in 1941, will be presented 
to him on the occasion of the opening, on May 23, 
of a new open-air theater at Swarthmore Collie. 
Dr. Gager will make the dedication address, speak¬ 
ing on * ^Theaters, Gardens, and Horticulture.” The 
1942 award will bo presented to Richardson Wright, 
editor of Bouse and Garden, chairman of the board 
of the Horticultural Society of Now York and chair¬ 
man of the International Flower Show. 

Dr. Joseph A. Beokkr, research physicist of the 
Bell Telephone Laboratories, was presented on May 3 
with the Mendel Medal of Villanova College, in recog¬ 
nition of his contributions to the thermal emission of 
electrons and to the behavior of electrons at rectifying 
junctions. 

At the annual meeting in Cincinnati on April 15 
of the American Association of Industrial Physicians 
and Surgeons, the W. S. Knudsen Award was pre¬ 
sented to Dr. Clarence D. Selby, Detroit, since 1935 
medical consultant to the Genera] Motors Corpora¬ 
tion, for “the most outstanding contribution to indus¬ 
trial medicine.” 

Dr. W. V. Crubss, head of tlic fruit products labo¬ 
ratory of the College of Agriculture of the University 
of California, has been awarded the first Nicholas 
Appert Medal of the Institute of Food Technologists, 
It will be presented to him on June 16 at the annual 
convention of the institute in Minneapolis. The medal 
will be awarded annually for “outstanding contribu¬ 
tions to the development of improved food preserva¬ 
tion methods.” 

The Melchett Medid of the British Institute of 
Fuels for 1942 has been awarded to Dr. Amo Carl 
Fieldner, head of the technological branch of the U. S. 
Bureau of Mines in Washington. 

The Jacksonian Prize for the year 1941 of the 
Royal College of Surgeons, London, has been awarded 
to W. Bremner Highet, of the Wingfield Morris Ortho¬ 
paedic Hospital, for his essay on “Injuries to Periph¬ 
eral Nerves, with Especial Reference to the Late After 
Results.” The John Tomes Prize for the years 
1939-41 has been awarded to R. V. Bradlaw, for his 
work on the microscopical structure of the dental 
tissue. 

The James Alfred Ewing Medal for 1941 has been 
awarded to Dr. F. W. Lanoheeter, consulting engineer 
and technical adviser to various corporations, on the 
joint recommendation of the presidents of the Royal 


Society and tbe British Institution of Civil Engineers. 
The medal is awarded annually for research work in 
the science of engineering. 

Bature reports that the following awards for the 
year 1941 were made on March 27, at the annual cor¬ 
porate meeting of the Institution of Chemical Engi¬ 
neers ; Tbe Osborne Reynolds Medal, for meritorioua 
work accomplished for the advancement of the insti¬ 
tution during the year, to Dr, A. Parker, honorary 
editor and recorder of the institution; the Moulton 
Medal (in gold), for the best chemical engineering 
paper of the year, read before the institution and 
published in the Transactions, to P, Parrish, for his 
paper, ^^odern Developments in the Design of Plant 
for the Concentration of Sulphuric Acid”—the Junior 
Moulton Medal for 1941 was not awarded; the Wil¬ 
liam Macnab Medal, for the best set of answers sub¬ 
mitted in the associate-membership examination dur¬ 
ing the year, to E. W. Pates. 

Dr. Esmond R. Long, profeasor of pathology at the 
University of Pennsylvania and director of the labo¬ 
ratories of the Henry Phipps Institute, president of 
the Association for the History of Medicine; and Dr. 
Henry E. Sigerisfc, director of the Institute of the 
History of Medicine at the Johns Hopkins University, 
have been elected honorary members of the Society 
for the History of Medicine at Buenos Aires. 

Dr. Roy C. Newton, vice-president in chaige of the 
Research Laboratories of Swift and Company, has 
been elected chainnan of the Chicago Section of tbe 
American Chemical Society. 

Dr. William T. CalpwkXiL, chairman of the depart¬ 
ment of chemistry of Temple University, has been 
named dean of the College of Libera] Arts. 


At Columbia University, Dr, W. Duncan Strong 
has been promoted to a professozdiip of anthropology 
and Dr. Arthur W. Pollister to an assomte professor- 
sfajp of zoology. Dr. Fred S. Keller has been named 
assistant professor of psychology and Dr. Jerome M. 
B, Kellogg, assistant professor of physics. 


Dr. Jacques P. Gray, a unit director of tbe Michi¬ 
gan Community Health project of ^e W. K. Kellogg 
Foundation, has beem appointed, effective on July I, 
professor of preventive and public health mediae 
and dean of the Medical College of Virginia at Bleh'- 
mond. Dr. Lee E. Sutton, Jr., who has been dean 
for the past years, will continue as professor of 
pediatries. 


Db. W. Vank Pabksb, siace 1936 a member of the 
department of mathematioB at the Ixiuisiana Stats 
University, will succeed in the autumn as head of tW 
department Professor S. T. Sanders, who has bofu # 
member of the faeulty for forty years, 
hating reaehod the age Umit ssviw^ ^ 



8CIENCJS 


527 


n, 

Dft. Carl 0. Dukiub> professor of paleontology and 
stratigraphy at Yale University and cnrator of in¬ 
vertebrate paleontology at ^e Peabody Museum, haa 
been named director of the musenm. He will succeed 
Albert E* Parr, who has been appointed director of 
the American Mnseam of Natural History, New York. 
Daniel Merriman has been promoted from instructor 
to assistant professor of biology and will become 
curator of the Bingham Oceanographic Collection, a 
position which Mr. Parr also held. 

Dr. William H, Hobbs, professor emeritus of geol¬ 
ogy at the University of Michigan, has been appointed 
a consultant of Far Eastern Affairs for the Offlcje of 
the Coordinator of Information, Washington, D. C. 
The appointment is a result of his knowledge of the 
Japanese mandated islands of the Pacific. When car¬ 
rying on geological research work in the West Pacific, 
Dr. Hobbs, on his trip in 1921, visited and made 
studies of Bonin, the Sulphurs, the Carolines, the 
Pelews, Yap and other Japanese mandated islands 
as well as Japan, North Borneo, the Macassar Straits, 
Java, Sumatra and Rangoon. 

Dr. Charles E. Rmn, assistant professor of chemi¬ 
cal engineering at the Massachusetts Institute of 
Technology, has joined the staff of the Research l^xbo- 
ratory of the General Electric Company at Schenec¬ 
tady, N. Y., as consulting clicmical engineer. 

Dr. Charles Qalton Darwin, director of the Na¬ 
tional Physical Laboratory, has been named scientific 
adviser to the British Army Council. 

Professor James A. Soott Watson has been ap¬ 
pointed by the British Government to tlie posts of 
agricultural attach^ on the staff of the British Ambas¬ 
sador to the United States and agricultural adviser 
to the High Commissioner for the United Kingdom 
in Canada. These offices have been established to 
secure the closest possible contacts on current and 
future agricultural problems of Great Britain, the 
tJnited States and Canada. 

A OQRBDisPONDENT writes: '^Most unfortunately, the 
press and radio mentioned several times in mid-April 
a rumor that Dr. Carrel was being considered for a 
place on the Laval cabinet as Minister of Health. It 
is particularly regrettable that no correction was made 
in the press when the final cabinet was announced, and 
anothmr man, Dr. Grasset, v^as named Minister of 
Health. At considerable personal sacrifice, Dr. Carrel 
has remained in France to do what be can to help the 
penple in their extrmity. His friends ate greatly dis¬ 
tressed at the Unking of his name with the Laval 
govvrhment.’’ 

: PERum, profCBSor of theoretical phys¬ 

ic At ibA SorbtHsn^^ Paris, now vimting inmfcasor at 


Colombia University, gave on May 8 the John Howard 
Appleton Lecture at Brown University, in conjunction 
with the Rhode Island Section of the American Chemi¬ 
cal Society. He spoke on ‘^Nuclear Energy ” 

Ukoeu an exchange lecture arrangement between 
the Michigan College of Mining and Technology and 
the University of Michigan, Professor A. K. Snel- 
grove, of Michigan College, head of the department 
of geological engineering and member of the Commit¬ 
tee on Mining Geology of the American Institute of 
Mining and Metallurgical Engineers, delivered re¬ 
cently at Ann Arbor a series of addresses on ^^Geo¬ 
logical Prospecting Criteria.” Associate Professor A. 
.7, Eardley, of the University of Michigan, discussed 
oil geology, Cordillerun structures and tactical and 
geological interpretation of aerial photographs in his 
lectures at Houghton. 

The usual courses in spectroscopy will not be given 
at the Massachusetts Institute of Technology this sum¬ 
mer. 

The third annual meeting of the Southeastern Sec¬ 
tion of the Botanical Society of America will be held 
on June 12, 13 and 14 at Knoxville, Tenn., with the 
University of Tennessee as the host institution. The 
program will include trips to the TVA laboratories 
and tree crop nursery at Norris, the Agricultural 
Experiment Station of the University of Tennessee 
and the Great Smoky Mountains National Park. A 
discussion of the vegetation of the Groat Smoky 
Mountains will be led by Dr. S. A, Cain and Dr. A, J, 
Sharp, of the department of botany. Dr. Cain will 
discuss ^‘The Tertiary Nature of Southern Appa¬ 
lachian Forests,” and Dr. Sharp will apeak on “High¬ 
lights of the Southern Appalachian Flora.” Dr. W. 
H. Camp, of the New York BotHnicol Garden, will 
lecture by invitation on “The Origin and Genetic 
Structure of Species.” 

The AB6<jciatLou for the Study of Internal Secre¬ 
tions announces the establishment of the Ciba Award 
to recognize the accomplishment of an investigator 
not more than thirty-five years of ago in the field of 
endocrinology. Work cited may be either in the field 
of preclinical or clinical endocrinology. The award is 
for $1,200. If the recipient should choose to use the 
award toward further study in a laboratory other than 
that in which he is at present working, it will be 
increased to $1,800. The option is left entirely to the 
recipient. Choice of the recipient is in the hands of 
the committee of awards of the association, composed 
of five members. 

The Office of Psychological Personnel has been 
eathbliliAied by the American Psychological Assoda- 
tion under tiie auspices of the Division of Antixropol- 
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ogy and Psychology of the Nationnl Research Council, 
to be ooncerned with the maximum, effective utilization 
of psychologists in the war effort. This offlce is con¬ 
tinuing and extending the work begun last year by 
the Subcommittee on the Listing of Personnel in Psy¬ 
chology, of which Dr, Steunrt Henderson Britt is 
chairman. Dr. Britt is now serving as executive 
director of the Office of Psychological Personnel rind 
may be addressed at the National Research Council, 
2101 Constitution Avenue, Washington, D. C. 

A National Registry of Rare Chemicals has been 
established by the Armour Research Foundation. In¬ 
formation on chemicals too rare to be listed in the 


catalogues of regular chemical supply housea will be 
filed with the registry and indexed according to name, 
location and amount available. Dr. Martin H. 
liceren, chairman of chemical engineering research, 
has been appointed director. Chemicals to be found 
in the catalogues of supply houses oare not included, 
but all those not available through regular channels 
will be listed. The file will be regarded as confidential 
and will not be open to general inspection. Specific 
inquiries will be answered by the registry. In trans- 
actions in which the owner of the chemical wishes to 
remain anonymous to prevent the disclosure of com¬ 
mercial secrets, the registry will act as intermediary. 


DISCUSSION 


GRAVEL OUTWASH NEAR CHILLICOTHE, 
OHIO 

The occurrence of Illinoiun gravel at two markedly 
distinct levels on the border of the Scioto Valley, near 
Chillicothe, Ohio, though known for many years, 
seems not to have been given a satisfactory inter¬ 
pretation. There are quite extensive deposits of the 
gravel directly cast of Chillicothe at an altitude of 
800 to 860 feet, or 200 to 250 feet above the flood 
plain of the Scioto River. Directly south of these 
deposits on ground only 700 to 740 feet there is a 
sheet of glacial gravel showing a similar degree of 
weathering. They both are regarded as an Illimuan 
outwash by the several geologists who have observed 
them. They were noted by M. R. Campbell in 1918 
in a description of the country around Camp Sherman 
printed on the back of the Camp Sherman map, and 
the suggestion made that two lobes of the Illinoian 
ice sheet, one occupying the Scioto Valley and the 
other Walnut Creek, met and enclosed between them 
the ground carrying the high gravel deposits. The 
lobes then became separated and exposed the ground 
to the south where the lower deposits arc located. This 
interpretation was cited by J. E. Hyde in his report 
on the Camp Bherman Quadrangle.^ But he decided 
that it was not to be accounted for by such localized 
conditions, as the deposit extends far up Walnut 
Creek. He noted that the upper limits of these gravels 
are nearly identical with Illinoian gravels on Paint 
Creek and its tributaries west of the Scioto Valley, 
and likely to have been determined by wide-spread 
common condition. Be also found the lower set of 
gravels to have a distribution far down the Scioto 
Valley. But he failed to find a satisfactory explana¬ 
tion of the occurrence of the two sets of deposits at 
such markedly different levels. 

J 23, Oeol, Survey of OUo. 


The Cincinnati ice blockade of the Ohio River in 
the Illinoian stage of glaciation has been pretty fully 
established in the geological literature for more than 
fifty years. The ponding that it is assumed to have 
produced above the site of the 5ce dam has also been 
under discussion from the first. In 1890 the Beech 
Flats of northwestern Pike County, only 25 to 30 miles 
southwest from Chillicothe, were found by G. F. 
Wright to carry silt deposits at a level similar to the 
highest gravel deposits under discussion, and were 
interpreted by him to be due to the ponding by the 
Cmdnnati ice dam.® It therefore seems natural to 
look to this ice blockade of the Ohio for the explana¬ 
tion of the features under consideration. It seems 
very probable that we have in the higher set of gravel 
deposits a close relation to the giving way of the ice 
dam. That they fill a space of fully 50 feet in alti¬ 
tude, and axe of gravel with some interbedding of silt, 
seems a natural condition attending the breaking of 
the blockade, with some fluctuation in the height of 
the ponding. An interval of some years may have 
been involved in the complete clearing of the blockade. 
The lower set of deposits in the Scioto VaUey prob¬ 
ably dates from the practical disappearance of the 
obstruction of the Ohio River in the vicinity of Cin¬ 
cinnati. The distribution of the gravel far down the 
Scioto shows a free drainage, inoonsiatent with the 
presence of an obstruction in the Ohio valley. It is a 
matter of especial interest that we seem to have in 
these two sets of deposits decisive evidence that the 
Illinoian icc held possession of the Scioto Valley as 
far down as Chillicothe after the blockade of the Ohio 
had been lifted. 

A few words seem pertinent as to the pre-niinoimi 
trenching of the Scioto Valley, Well records pre¬ 
sented by Professor Hyde in his report on the Camp 
Sherman area show the bedrock in Cbillieotbe and 

2 Bull 58, IT, S. Geol. Survey, pp, 9M6. 1590* 
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points above that eity to have been trenched to a level 
fully 100 feet below the present stream, or to less than 
500 feet above sea level. The filling with gravel to 
700 feet thus shows an aggradation of about 200 feet. 

PrAKK IjKVERKTT 

Ann Arbor, Mich. 

AVERAGE HEIGHT OF AMERICAN MEN 

Recent articles in Science have left the reader 
with a certain amount of skepticism as well as a large 
amount of thought-provoking data. 

In the December 12 issue of Science (Vol. 94, No. 
2450, pp. 552-563) Leonard R. Rowntree gives an 
average height of over 2,000,000 registrants examined 
os 67i inches, the identical average of men in World 
Wot I. An increase in weight of 8 pounds was 
shown. 

In the January 13 issue of Science (Vol. 95, No. 
2454, Supplementt p. 13) Dr. Laurence B. Chenoweth 
and Richard G. Canning found that of 10,005 students 
of the University of Cincinnati bom between 1904 
and 1921, the average height of freshmen in 1916 was 
67.5 inches; in 1936 it had increased to 69.9 inches; 
and that no increase in average size had occurred 
since 1936. Not only has the size of man increased, 
the scientists say, but children are growing more rap- 
idly. 

To this reader the foregoing statements are very 
contradictory unless the increased weight of regis¬ 
trants as shown by Rowntree can be assumed to be 
increased size. Even with tliis assumption, the con¬ 
clusions drawn by Chenoweth and Canning that the 
size of man has increased and children are growing 
more rapidly is only half substantiated by Rowntree^s 
observations. 

Not having available the full text of either report 
it may be premature on my part to comment; never¬ 
theless, outwardly there appears to be a false hypothe¬ 
sis on the part of Chenoweth and Canning, not on the 
data obtained, but as a result of the population from 
which their sample was drawn. Since their sample 
was only representative of those individualH who no 
doubt had, through the force of circumstances, been 
given greater or higher privileges as children, as evi¬ 
denced by their university attendance, it should not 
have been used to draw the general conclusions given. 
In Rowntree’s sample of 2,000,000 individuals, taken 
from all walks of life and from all sections of the 
United States, it would seem that we have a most 
complete and uniform distribution, and the odds that 
the average is a true average are very great. He 
shows no growth in height from 1916 to 1941, but 
does show on increase in weight 

These observations would lead one to conclude that 
the childhood care and advantages, which result in 
increased growth, are much greater for those students 


in the University of Cincinnati than for the United 
States as a whole, and that any conclusions drawn 
by Chenoweth and Canning should be confined and 
not generalized. 

The most interesting and enlightening article, ^^Life 
in the Andes and Chronic Mountain Sickness,'* by 
Dr. Carlos Mongc, University of San Marcos, Lima, 
Peru (Science, Vol. 95, No. 2456, pp. 79-84) would 
appear to be of value to our officers of the Army, 
Navy and Air Corps. The strength, lung and heart 
reactions of the Andean man is certainly something 
to be reckoned with. Jt indicates there is possibly a 
selective area in the United States from which men 
for certain types of combat and for combat in certain 
types of terrain could or should be drawn. We have 
in tins country men coming from sea-level to eleva¬ 
tions of several thousand feet. Very few have prob¬ 
ably been reared at elevations above 6,000 to 7,000 
feet, but many have been reared in elevations of 2,000 
to 5,000 feet, and their heart, lung and strength reac¬ 
tions would possibly be in a more or less direct ratio 
to the elevation in which they were reared. 

Have our commanding officers given any thought to 
grouping these men according to their branches of 
service and to the possible combat areas in which they 
are to serve? Would not a grouping of our men 
from coastal areas or sea-level and from the areas of 
higher altitudes give greater efficiency to our armies? 

After reading the latter article by Dr. Monge it 
was recalled that Rowntree showed that 7 of 10 men 
from Colorado were accepted as physically fit for ser¬ 
vice, but only 3 of 10 from one of the southern states. 
The elevation of Colorado may or may not be a factor, 
but it does give food for thought to the layman. 

In conclusion, 1 should like to sec Dr. Monge's 
article stripped of its more technical terms, written in 
a more popular vein so that the layman could better 
understand it fully and published for distribution. It 
is believed that many people would derive as much 
pleasure and information from reading it as I have. 

S. L. Calhoun 

Leland, Mississippi 

A CASE OF *-WINE-FED” TERMITES 

During the summer of 1937, a wine dealer was 
alarmed at the leaking of wine from wooden boxes 
packed on the floor of his concrete vault. On examina¬ 
tion of the cases, insects were found and immediately 
an exterminator was called in to investigate the situa¬ 
tion. The exterminator brought a leaking case of the 
imported wine to the writer, who identified the ^‘boot¬ 
leggers’* as ReticuUtermea ftavipes Kollar. Several of 
the bottles had the lead foil, sealing the neck and cork, 
eaten through, as well as the corks punctured. There 
were no insects drowned in the wine, but the straw 
jackets covering the bottles were alive with soldiers 
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Abd vorkm both young and old. Two wine-soaked 
jacketa along with several hundred specimens were 
sealed in a rectangular museum jar. The jar was 
placed in the dark and periodically examined. When 
brought into the light tlie specimens began to coat the 
jar, so that, after a time the four sides were coated 
with a olay-like substance. It was a lively, interesting 
sight to see the specimens running through the tunnels 
made in the material coating the glass. Over a period 
of four years, there were no swarms, although many 
young specimens were observed. No mold was 
formed, as is often the case when cultivating termites 
in the laboratory. The end came when the food was 
consumed. 

James A. Mullek 

FOaUHAM IJNIVEBSITT 


SCIENTIFIC INTUITION OF A ROMAN EFX«* 
CURE. A QUOTATION 

The appended quotation^ from Petronius, Babelab’ 
prototype at Nero^s court, is peculiarly tiinely to-day: 

‘^But tell ns,'' said Trimalchio, ^‘what was the bill 
of faret” 

‘‘All right,'' he replied, “I'll tell you if I can: my 
memory is so brilliant that I often forget my own 
name. However, to begin with, we had a roast pig 
crowned with a wine-cup; this was set off by cheese¬ 
cakes and forcemeat done to a nicety; then of course 
beetroot a»<2 pure tohole^meai bread, which I prefer 
io white bread as being more feeding and better for 
my 

W. A. PiiBtawiiio 

Duke University school 
or Medicine 
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DISEASE IN WARTIME' 

Malaria 

Because it includes one of the recently acquired 
military bases of the United States, Trinidad takes 
on new importance to this country. At the request 
of the Army and Navy and on the invitation of the 
Government of Triuidad, the Rockefeller Foundation 
is participating in a study of malaria in the civilian 
population of that island. Malaria is the outstanding 
health problem there, and while the identity of the 
principal vectors responsible for the disease in Trini¬ 
dad has not been definitely established, evidence points 
to two species of anopheline mosquitoes. One of these 
species breeds in the water which collects in the leaves 
of a plant growing on trees. Malaria is thus often 
prevalent in regions where the usual marshes and 
streanis, commonly associated with the disease, are 
absent, and this probably accounts for the fact that 
malaria is found at nearly all altitudes in Trinidad. 
The Foundation has assigned a malariologist and an 
entomologist to determine the factors of the problem, 
and when these have been obtained it will be possible 
to make intelligent plans for controlling the disease. 

Another project in malaria under Foundation 
auspices is on the Burma Road. This project was 
begun in 1940 under the direction of Dr. W. C. 
Sweet of-the Foundation staff. On one section of 
the Road, troops and truck drivers became heavily 
infected with malaria a short time after their arrival, 
and investigations were begun at that point. More 
than twenty species of anopheline mosquitoes were 
found in this area, but only one proved to be an 
effective carrier of the disease. A laboratory has been 

1 From the Review for 1941 of the Rockefeller Founda¬ 
tion by President Rayznond B, Fosdlck. 


established directly on the Road, and although under 
the war circumstances the project has encountered 
great difficulties, it is hoped that effective control mea¬ 
sures will soon reduce the incidence of malaria at tlds 
critical section of the liighway. 

Typhus 

“In its tragic relationship to mankind," said Hans 
Zinsser, “the disease of typhus is second to none—not 
even to plague or to cholera." In most major wars 
of the past more persons have succumbed to typhus 
than have fallen on the battlefield—and Zinsser speaks 
of “the relative unimportance of generals." Whether 
a similar disaster will accompany this war we do not 
know, but typhus is now active in many parts of 
Europe. Epidemics are building up in southern 
Spain. Other known focuses of the disease are in 
Poland, Rumania and the neighboring eountries, 
whence it may be expected to spread in disastcous 
epidemics as the result of conditions imposed by pro¬ 
longed warfare. 

In spite of the fact that it is an age-old problem, 
our basic knowledge regarding this disease is far 
from adequate. We know in a general way that it 
is spread from person to person by means of the 
body louse and that it develops rapidfy with devastat- 
ing results when people are crowded together under 
unsanitary conditions and when there is a heavy iouse 
infestatioD. We also know that in most instsnees 
one attack confers lifelong immunity, and we have 
certain rudimentary knowledge regarding ibe prevmi- 
tion of its spread by such measures as genend dSr 
lousing and quarantine. But we do not Imow jbow 

X Chapter LXVI, ^‘Pstroalus; Tbs Batyrieoa.’’ TWkbSt 
lated by J. M. Mitchell. Loadoa: J. M. BoldedgS 
Bons, litd*j New Tork^ £• F. DuNSn a^d 
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best to control or eradicate lonse breeding under war 
conditions. Nor has there been found any highly 
effective or reliable method of immunisation against 
typhus. Moreover, no specific treatment for the dis¬ 
ease, once it is contracted, has thus far been discov¬ 
ered. 

The chief reason that so little progress has been 
made in the study of this malady is the lack of un 
experimental animal which would equal man in its 
susceptibility to typhus, and in which the disease 
could be reproduced as it occurs in human beings. 
Until such an animal is found, progress in the study 
of typhus is bound to be slow. In the past the stand¬ 
ard animal employed for this purpose has been the 
guinea pig, but in comparison with man the siisccpti- 
bility of the guinea pig to typhus is slight. The infec¬ 
tion in this animal is usually characterized by a short 
transitory period of fever ft)Iiowed by recov<*ry. 
There has been a tendency to believe that the various 
preventive measures effective in the conipariitivtdy 
refractory guinea pig are equally effective in the 
higlily susceptible human being. The hazards of such 
reasoning were recently deuionstrated when vaccines 
which fully protected guinea pigs failed to afford 
similar protection to laboratory workers exposed to 
infection due to accident. Two doctors on the staff 
of the Rockefeller Foundation (rontracted typhus this 
last year, although they had been vaccinated with the 
latest and supposedly the most effective type of vac¬ 
cine. 

The International Health Division of the Rocke¬ 
feller Foundation began laboratory research in typhus 
in January, 1941, and soon afterward a field worker 
was sent to Spain to study on the ground the epidemic 
active in that country. Some progress was made dur¬ 
ing the year in finding a better tool for typhus re¬ 
search in the form of a more susceptible animal. This 
proved to be the Eastern cotton rat, previously uae4 
in the United States in the investigation of infantile 
paralysis. These rats are highly susceptible to Euro¬ 
pean typhus, but only when very young, During the 
period when they are expected to develop immunity 
as a result of vaccination, they also acquire a certain 
degree of natural resistance by simply growing up. 
On the other hand, they have proved extremely valu¬ 
able in facilitating comparison of different vaccines 
as well as in the study of cliemotherapy in typhus. 

Although the cotton rat is greatly superior to the 


guinea pig for typhus studies, the search for a still 
bettor experimental animal is being continued. Ever 
since 1938 field workers of the Foundation's Interna¬ 
tional Health Division have been collecting and testing 
wild animals for their susceptibility to virus diseases, 
particularly in the jungles of Brazil and Colombia, 
on the island of Jamaica and in Africa, The previous 
discovery of the value of the ferret in influenza and 
the hedgehog in yellow fever suggested that other 
animals might be discovered if a systematic search 
were made. It is to be hoped that some animal more 
susceptible than the cotton rat will soon be found so 
that advance in knowledge of typhus can be hastened. 

Influenza 

A year ago in this Review a report was made of 
the development of a vaccine for influenza A and of 
the field studies then in progress, both in this country 
and in England, to determine its effioncy. These 
studies indicated that while the vaccine effected about 
a 50 per cent, reduction in the incidence of influenza 
A, it would have to be greatly improved in quality 
before it could really control the disease. 

During 1941 the research was energetically pushed 
in relation not only to influenza A but to influenza B; 
and the laboratories of the Foundation were success¬ 
ful in developing a new technique for measuring anti¬ 
bodies in the blood before and after vaccination. 
Aided by this technique, eleven different types of 
vaccines have been prepared and tested in human 
volunteers in groups valying in size from 150 to 200 
persons. Generally speaking, the number of anti¬ 
bodies in the blood of persons vaccinated with some 
of these types was about the same as that which would 
follow an actual attack of influenza. 

On the basis t>f these results it was decided to make 
a field trial of one of the most promising va (Heines 
containing both influenza A and B viruses. Groups 
of 1,000 persons have therefore been vaccinated in 
Oklahoma, Georgia, Virginia, Ohio and New York. 
All vaccinations have been done in large institutions 
where a similar number of persons living under iden¬ 
tical conditions have been left unvaccinated, to serve 
as controLs. At the moment no influenza has been 
reported anywhere in the United States. If this 
should be an “off year” for influenza, there may not 
be an opportunity this winter to test the efficacy of 
the now type of vaccine. 


SCIENTIFIC BOOKS 

THE LAPLACE TRANSFORM The Laplace transform has been extensively in- 

The Laplacii Tramform. By David Vernon Widdkr. veatigated by two classes of people—mathematicians 
X + 406 pp, Princeton: Princeton University Press, and applied mathematicians. The latter have been 
1041. $6.00. chiefly interested in the formal properties of the 
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Laplace traneforin, which make it useful for obtain¬ 
ing solutions of physical problems; the former have 
been interested in embedding the formal properties 
in a mathematically satisfying logical structure. This 
book was written by a mathematician for other mathe¬ 
maticians, and contains no applications outside pure 
mathematics. However, it could servo as a useful 
source in which applied mathematicians might look 
for the properties which they need to use. The first 
chapter, Avhich is the most convenient account of 
Stieltjes integrals yet to have appeared in a book, 
is also reconiinended to applied mathematicians. 
Stieltjes integrals, with their ability to handle both 
discrete and continuous eases at once, seem admirably 
suited for use in applied mathematics; however, up 
to the present time few applied mathematicians seem 
to have been aware of the potentialities of Stieltjes 
integrals. In this book the author uses Htieltjes 
integrals systematically, and is thus able to discuss 
both classical Laplace transforms and Dirichlet series 
aa eases of the same general theory. 

The book contains ]»roof8 of nearly all the auxil¬ 
iary material which the author has used, and inter¬ 
esting applications of some of it to topics otlu'r than 
those strictly within the subject. Thus the theory of 
moment problems, introduced partly because a mo¬ 
ment sequence is a discrete analogue of a Laplace 
transform and partly because some of the result.^ 
are needed elsewhere in the book, is applied in a dis¬ 
cussion of Hausdorlf summability. Wiener’s general 
Tauberian theorem (with Pitt's elegant protd*) is ap¬ 
plied nr>t only to Tauberian theorems for Laplace 
transforms, but also to the prime number theorem 
(of wliich two proofs are given). 

Other topics covered include regions of converg¬ 
ence of Laplace transforms; inversion formulas (both 
those involving contour integrals and those involving 
derivatives); nc(-eRaary and sufficient conditions for 
the representation of functions as Laplace trans¬ 
forms; the iterated Laplace transform (or Stieltjes 
transform); absolutely and corai)letely monotonic 
functions (no discussion of this last topic has previ¬ 
ously been available in book form). 

An experienced analyst will find in this book a large 
amount of useful material conveniently arranged and 
concisely expounded; a specialist will observe new 
theorems and new proofs of old theorems; a begin¬ 
ner will find important classical methods as well as 
problems at the frontiers of current research. The 
book contains ample refutation of the opinion, so fre¬ 
quently expressed nowadays, that “classical” analysis 
is a field in which interesting results are no longer to 
be expected. 

E. P. Boas, Jk. 


MEDICAL PSYCHOLOOY 

A Shtory of Medical Psychology, By OnEoaRV 2UL- 

boobo, M.D., in collaboration with Gkorob W. 

Henry, M.D. 606 pp. New York: W. W. Norton 

and Company, Inc. 1941, $5.00, 

Thoski students who have felt the need of a his¬ 
torical orientation in the subject of mental disorders 
are now presented with the first eomprehensive history 
of medical psychology in any language. Valuable ma¬ 
terial of this character exists in brief artichw distrib¬ 
uted through the medical and philosophical literature 
of the age^, in Jelliffe's translation of Friedreieli's 
writings, in Kanuabieh’s history of psychiatry in Rus¬ 
sian (1928), in the contributions of Calmeil, Lelut, 
Tr^at and of the two Bcmelaignes, and in the essays 
of 1). Tuke and T. KirehholT, but heretofore there has 
been no persimetive offered in a systematised way. 

Here one finds a description and an evaluation of 
the evolution of the concepts of mental suffering, of 
emotionarillnesses and of personality disorders, along 
with the story of the whole development of culture 
and the struggle against mental illness. 

To the primitive man, mental deviations were mys¬ 
terious. They are still far from being well under¬ 
stood, and streaks of demonology are found at present 
ill the midst of our modem culture and in the offshoots 
of our contemporary thinking. The section “Primi¬ 
tive and Oriental Medical Psychologies” contains the 
statement that mental disorder “whether viewed with 
the clouded vision of a very primitive man, through 
the mystic eyes of Mosaic law, or through the panthe¬ 
istic glasses of the Hindu, remained a mystery, repre¬ 
hensible or admirable, which did not belong to medi¬ 
cine.” 

It is pointed out that the first serious attempt to 
place mental disease on a scientific foundation was 
made by the Greeks, and in the section on the Greeks 
and the Homans the activities of Hippocrates, Plato, 
Aristotle, Cicero, Celsus and Aretaeus are emphasized. 
Galen, who added so much to the general medical 
knowledge of the times, is characterized as having 
“contributed nothing new either to the therapy or to 
the clinical description of mental diseases.” Then 
came the “Great Decline,” a period toward the end 
of the twelfth century when medical psychology as 
such became attenuated as a healing art and was grad¬ 
ually isolated from seientiffc consideration, almost to 
the point of extinction. 

The sections entitled “The Restless Surrender to 
Demonology” and “The Blows of the Witches’ Ham¬ 
mers” are among the most informative, eonstiiiftiBg 
fascinating accounts of the ouirent ideas lutd prae^ 
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iiieludmg the inorediUe and horrible cruelty 
aaaoeiated with ^Viteh’’ trials end executions of those 
suffering from now-recognizable mental twists. The 
reaction from this state of affairs appears in the 
text as “The First Psychiatric Revolution,” stressing 
among others the pioneer labors of Vives (1492- 
1540), Paracelsus (1493-1541), Cornelius Agrippn 
(1486-1535), Johann Weyer (1515-1588) and Jean 
Bodin (1530-1596), all of whom took active parts in 
attempts to unravel many complexities and to demon¬ 
strate that menial disorders were natural diseases and 
not the handiwork of the devil. 

From the “Age of Reconstruction” during which 
there w'ere many important creative movements, one 
is led to the period called “The Discovery of the 
Neuroses,” at which time psychiatry was vitalized by 
the wH>rk of Mesmer, Braid, Charcot, Janet and a 
number of their contemporaries who had gained 
gUn»pscs of the laws of the mind in actiim. The “Era 
of Systems” is dew^ribed next, at which titne the spe¬ 
cial trend in the direction of differentiation and 
classification of mental diseases was forwarded by the 
outstanding investigations of Esquirol, Falret, Tuke 
and Kraepelin. 

The climax in this histoiy of medietd psychology is 
found in the “Second Psychiatric Revolution,” which 


describes the researches and ideas of Sigmund Freud^ 
psychoanalytic and other psyehodynamic concepts,, 
and their ejcpanaion into the various divisions of 
modern work and thought. The contributions of 
Adolf Meyer, A. A. Brill, W. A, White and S. E. 
Jelliffe are included here. 

The history of the concepts of some of the organic 
mental disorders, such as general paresis, senUe con¬ 
ditions and alcoholic reaction types has been ably 
presented by Dr. Ilenry. lie has also contributed a 
very useful section on the history of the influences 
governing the building and organization of mental 
disease hospitals from the earliest times to the present, 
whicli includes the story of the dire conditions and 
sad state of the early asylums as compared with 
modern accommodations and humane treatment. 

The approach is humanistic and the style of writ¬ 
ing is spontaneous and vivid. Although it would re¬ 
quire a number of volumes to include all the desirable 
details of the history of medical psychology, the book 
will take an important place in the literature of the 
medical sciences, where it will serve those interested 
in human psychology, and it should stiuiulate a de¬ 
mand for further expansion. 

Nolan D. C. Lewis 

Columbia irNivnateiTY 


SOCIETIES AND MEETINGS 


THE SOUTHERN ASSOCIATION OF 
SCIENCE AND INDUSTRY 

The Georgia Academy of Science served os host at 
the second annual meeting of the Southern Association 
for the Advancement of Science at the Biltmore Hotel 
in Atlanta, on April 2 and 3, At this meeting it was 
agreed that the name of the organization be changed 
to The Southern Association of Science and Industry, 
in order that the participation of industiialists and 
business men in the organization might be more 
properly indicated. 

With.Dean Wortley F. Rudd, Medical College of 
Virginia, presiding, addresses were given before the 
ossooiation by Dr. W. B. Baker, Emory University, 
president of the Georgia Academy of Science, and 
Governor Eugene Tolmadge, of Georgia. Dr. George 
H. Boyd, University of Georgia, president-elect of 
the association, spoke on “Some Basic Considerations 
in Building for l^eai'oh in Southern Problems.” 

Panel discussions, open forums, etc., were conducted 
on important regional problems, and many southern 
and national leaders participated. Chairmen and 
tidies of the various discussion groups included Dean 
G, F. Korstian, School of Forestry, Duke University, 
^Conservation of One of the Soul’s Major Crops— 
Forests^; Dteou Stewart J, Lloyd, University of 


Alabama, “The Teaching of Science in the Secondary 
Schools of the South”; Dr. Milton H. Pies, De- 
Bardeleben Coal Corporation, Birmingham, Alabama, 
“As Others Sec Us”; and Dr. J. Sam Guy, Emory 
University, “Role of Scientific Research in the De¬ 
velopment of Natural Resources of the South.” Dean 
Rudd delivered the presidential address, entitled “Re¬ 
marks,” at the banquet, on Thursday, April 2, at 
8:00 p.m. 

Certain business matters, such as the constitution, 
reports of standing and special committees, were con¬ 
sidered and agreed upon. It was further agreed that 
the incoming president should appoint a “Long 
Range Planning Committee” and a committee to make 
a survey of all research now being carried on in the 
South. The president was requested to appoint a 
committee to consider the possibility of increasing a 
service such as is now being rendered by Dr. E. Emmet 
Reid through visitation and technical advice to the 
various research groups in the South. 

The original territory was changed to include all of 
Texas, and, upon insistence by representative resi¬ 
dents, it was agreed that Maryland and the District 
of Columbia be added for member^ip in the Southern 
Assooiation of Science and Industry. Several state 
aeadtiuties and other state and regional science or- 
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ganizations have requested that they be afnUated with 
the association. 

Officers elected were; 

President: Dr. George H. Boyd^ TTniverisity of Georgia. 

President-elect: Dr. Milton H. Pies, DeBardelebon Coal 
Corporation. 

Vice-president: Dr. J. Sam Guy, Emory University. 

Tr^^a^tircr; Dr. L. B. Roberts, Arkansas A. and M. Col¬ 
lege, Montieello. 

Secretary: Dr. George D. Palmer, University of Ala¬ 
bama. 


VoL. 06, Kq. 2473 

Members of the executive committee: 

E. Morrell, Maryland^ Dr. Austin Clark, District of 
Columbia; Major W, Catesby Jones, Virginia; Dean C. 
F. Korstian, N. 0.; Dr. James B, Copenhaver, 8, 0.; Dean 
Robert C. Wilson, Ga.; J. H. Allen, Florida; Dr. James T, 
Mackenzie, Alabama; Dr. W. F. Hand, Miss.; Dr. H. A. 
Webb, Tenn.; Dr. M. Bclierago, Kentucky; Dr. Richard J. 
Anderson, Arkaiisas; Dr. E. F. Pollard, La., and Dr, 
Edward O. Heuse, Texas. 

Gsobos D. Palmeb, 
Secretary 


SPECIAL ARTICLES 


STEROID HORMONE EXCRETION BY 
NORMAL AND PATHOLOGICAL 
INDIVIDUALS 

A STUDY is in progress of the abnormalities of the 
intermediary metabolism of the steroid hormones 
which are associated with disease. As a part of this 
program a systematic investigation has been initiated 
involving the examination of individual urine collect 
tions in amounts adequate for extensive fraction¬ 
ation and chemical characterization of the constituent 
steroids. This note presents the findings to date from 
the processing of 2- to C-month collections of urine 
from six normal persons, six patients with cancer and 
four patients with clinical evidence of hyperplasia of 
the adrenal gland. 

Milligtxims Ketosterot-d Excreted per Day 

NorjUQlB Conoer poticnta Canc«rof Adrenal 

adrervolb tiypopplama 
(ri«.er.) 



After hydrolysis of the urine with sulfuric acid 
and extraction with ether, the extracts were parti¬ 
tioned into acidic, phenolic and neutral fractions. 
The neutral material next was separated with Girard^s 
reagent (T) into ketonic and non-ketonic fractions. 
Each of these then was processed with digitonin into 
the 3-alpha- and 3-beta-ketosteroid fractions. 

The 24-hour excretion rate of the total ketostoroids 
by the individuals studied, as estimated by the Callow 
modification^ of the colorimetric method of Zimmert* 

1 N, H. Callow, R. K. Callow and 0. W. Emmons, Bio- 
chem. Jow., 32; 1312, 1936. 


mann,^ are summarized in Fig, 1. Included for com¬ 
parison are the results of a previous study (Fiescr*). 
The cancer patients excreted, in general, smaller 
amounts than did the normal individuals and the 
patients with adrenal hyperplasia. 

The average contents of digitonin-precipitated nio- 
teritil (or .3-beta-hydroxy sU'roids) in the total ket(»- 
steroid fraction were; normals, 0.6-2.2 per cent.; 
cancer patients, 0.3-6.0 per cent; patients with ad¬ 
renal hyperplasia, 3.7-11.4 per cent. (Fig. 2). 

Per Cent Beto Ketx^ftieroid 

I'^ormolA Cancer pat*«n^» Conoorof Adfeiml 

culrenalft hypcrploato 
cn<MHfr) 



TbtientSo. 1A9 tOMie O 

Fia. 2 

The material not precipitated by digitonin (3-alpha- 
hydroxy-ketosteroids and IT-ketosteroids) was ad¬ 
sorbed from ligroin solution onto activated alumina 
(Broekmann) and separated by systematic fractional 
elution into the following fractions (Fig. 3): 

Fraction I (elution with mixtures of petroleum 
ether and benzene). The presence in this fraction of 
A-^' ®-andro8tadienone-17*' * was demonstrated in the 
material from four of six normals and from all the 
patients with adrenal hyperplasia. This was done 
by the isolation of the scmicarbazono and oxime and 

2W. Zimmennaim, Z. physiol, Chem,, 233: 1935; 246: 
47, 1936, 

»H. Burrows, J. W. Cook, E. M. F, Roe and F. L. 
Warren, Biochem, Jo«r., 31: 950, 1937. 

* J, K. Wolfe, L- F. liesor and H. B. Friedgoodi 
Am. Chem, goo., 63: 582,1941. 

bH. Hirsehmann, Jour. Biol, Chem^i 186: 433, 1940, 
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Troctlonation of <Z KotOfttepoLdft 
Nopfnols Cancor patient* Gonoer of >clrttnol 



by spectroscopic characterization. No chemical or 
spectroscopic evidence was found to suggest the pres¬ 
ence of the dienone in urine collections from the two 
other normal individuals or from the patients with 
cancer. Androstenone-17®* ® was isolated from two 
normal urines and three hyperplasia urines (m.p. 
114~.114.5° C., [n]D + 148° C.). It wns identiaed by 
aualyeU and through th« oxime. Androstenone-lZ 
was not found in the urine of any cancer patient 
studied. The unidentified material of Fraction I had 
no characteristic ultraviolet absorption spectrum and 
gave no alcohol-insoluble semicarbazone. 

The origin of the ®-androstadienone-17 found in 
hydrolyzed urines is being investigated^ and prelimi¬ 
nary results based merely upon the identification of 
the dienone in suitably processed fractions by its 
characteristic absorption spectrum indicate that the 
substance can be detected in extracts of certain un- 
hydrolyzcd urines. It also appears, from the spectro¬ 
scopic evidence, that acid hydrolysis of a urine pre¬ 
viously devoid of any detectable amount of A®* 
androBtadienone-17, but to which dehydroisoandro- 
sterone has been added, results in the production of 
a certain amount of the dienone. 

Fraction II (elution with benzene and benzene- 
ether). Androsterone appears to be the chief con¬ 
stituent of this fraction. It was isolated from all 
collections except those from three patients with 
cancer (m.p. 177-178® C.). The androsterone was 
identified by analysis and by mixed melting point 
determinations of the hydroxyketone and its acetate 
with authentic samples. In Fraction 11 of the urine 
oolleotions from the patients with evidence of ad¬ 
renal hyperplasia certain apparently homogeneous 
substances were present which were not previously 
found in urine. One of these melts at 149-150® C., 

« W. Pearlman, Endocrinology, 80; 275, 1942. 


and another, isolated in amounts too small for analy¬ 
sis, melts at 134-135® C. 

Fraction 111 (elution with ether and with ether 
containing 10 per cent, acetone). The chief con¬ 
stituent was identified as 3~alpha-hydroxyaetiochola- 
none-17 and was isolated in every iosianoe (m.p. 143- 
144® C., remelting at 160® C., no depression in melt¬ 
ing point on mixing the substance or its acetate with 
authentic samples). 

Fraction IV (elution with ether-acetone, acetone 
and methanol). This fraction afforded a variety of 
substances. From two coJJections of normal urine 
and one of urine from a patient with evidence of 
adrenal hyperplasia there was isolated a substance, 
m.p. 199-200° C., which appears from the analysis 
to have the formula C] 9 H 3 ;j 03 (Found: C, 74.30; 
II, 10.21). A second substance, m.p. 185-186° C., was 
isolated in traces from the urine of one patient with 
evidence of adrenal hyperplasia; it depresses the melt¬ 
ing point of the 3-Alpha-hydroxyandrostenone-17 iso¬ 
lated by Wolfe, Fieser and Friedgood^ from the urine 
of a patient with adrenal tumor. A third substance, 
m.p. 232-234° C,, was found in the urine of one can¬ 
cer patient and, in larger amounts, in the material 
from thrcjc of the patients with adrenal hyperplasia. 
A fourth substance, m.p. 172-176® C., was isolated 
from the urine of a patient with evidence of adrenal 
hyperplasia, and other, so far impure, crystallizates 
have been encountered in this fraction. 

Colorimetric assays were made of the total keto- 
stcroid content of the four fractions of ketonic mate¬ 
rial not precipitated by digitoiiin. In the series of 
six normal urine collections, Fractions I and IV each 
constituted 5-15 per cent, of the total, and Fraction 
II (androsterone) and Fraction III (3-alpha-hy- 
droxyaetiocholanone) together made up 70-90 per 
cent, of the total and were found i^resent in the ratio 
4:6. This finding is in confirmation of the observa¬ 
tions of Callow and Callow.^- ® In the urine collec¬ 
tions from patients with cancer the distribution of 
material was not as constant as in those from normal 
individuals and ratios between Fractions II and III 
were irregular. In three instances no androsterone 
was found in Fraction II and, furthermore, Frac¬ 
tions I and iV were, with one exception, larger than 
normal. In the urines from adrenal hyperplasia pa¬ 
tients, Fraction I usually contained 10-20 per cent, of 
the total ketosteroids, as was found in the material 
from normals, while Fraction IV contained distinctly 
more material than normal. On the whole, in the 
urine collections of the patients, both with cancer and 
adrenal hyperplasia, the ratio of the fractions varied 

’ N. H. Callow, Biochem, Jour., 33: 559, 1939. 

*N. H. Callow and B. E. Callow, Biochem. Jour., 33; 
921, 1939. 
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considerably from one individual to another and^ ait 
noted above, individual urine collections contained ap¬ 
parently specific and novel ketosteroida in Fractions 
II and IV» We are now endeavoring to accumulate 
quantities of these substances sufficient for chemical 
characterization. 

K. Dobriner 
E. Gobdok 
C. P. Rhoads 

Memorial Hospital^ 

New York City 

S. Lieberman 
IjOUIS F. Fieser 

Conveese Memorial Laboratory, 
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CONTROL OF FLOWERING WITH 
PHYTOHORMONESi 

Attempts to influence flowering in Ananns copjosub 
(L.) Men*, have involved experiments with certain 
synthetic phytohormones, including a-naphthalene- 
acetic acid, naxAthaleneacetamide, naphthalenethio- 
acetanade and a commercial product known as Frui- 
tone. It has now been entablished that flowering can 
be induced in advance of the normal periewi or delayed 
until much later by the use of appropriate concentra¬ 
tions of these chemicals. 

Typical data are given in Tables 1 and 2. luow 
concentrations of a-naphthalerieacetic acid (the com¬ 
pound used moat extensively) applied as foliage 
sprays induced formation of inflorescences in advance 
of the normal period, but high concentrations, par¬ 
ticularly when applied in solution at the apex, de¬ 
layed floM^ering far beyond that of tlie controls. The 
fact that natural flowering of a uniform fall planting 
of slips occurs at a fairly definite season made it pos¬ 
sible to schedule applications of the substances at 
desired intervals prior to normal differentiation of 
the inflorescence. 

Flowering in Anawns involves a transition from the 
differentiation of vegetative structures to the fonna- 
tion of an inflorescence at the apical merisiem. Steps 
in the process follow in succession, ns already de¬ 
scribed.^ The diameter of the meristein first widens, 
then flower bud primordia instead of leaf primordia 
are produced, and the peduncle elongates. The meri- 
Htein gradually narrows again during the production 
of floral primordia and finally resumes differentiation 
of leaf primordia which give rise to the crown or top 
terminating the main axis of the plant. 

An interval of about 2 months elapses from the 
time that the meristem first widens until the young 

1 Published with the approval of the Aoting Diroclor as 
Teehnical Paper No. 139 of the Pineapple Research Insti¬ 
tute of Hawaii, University of Hawaii. 

* K. R, Kerns, J. L. ODlUns and H, Kim, New PhytoU* 
35; 1936. 


ibA^reseenee b0oobiQ8 extemally yiaible in the center 
of the plant From this fact it appears that the early 
staAets in differentiation of the infloresoenee must have 
foHbwed shortly after the first application of the lovr^ 
est eoncentration of naphthaleneaeetio acid (Table 1), 
C?dnverBely, differentiation of floral parts was grreatly 
retarded by the highest concentrations (Table 2), 


TABLE 1 

Earlv Fluwhbino Imduced by Hilutb Solutions or 
a-NArtmiAucNBACKTic Acid SraATRP on Lkavss 
Four Months Prior to NoRUAt DimuuiN- 
TIATION or lNrXA>RKSCBNCB 


CoDcentratlOD 
of solution 
Per cent. 


Weekly 

applica¬ 


tions 

No. 


Plants 

No. 


Plants which had 
formed Sower buds at 
stated tKirtods after 
Srst application 

2 months 3 months 
No. No. 


Controls .... - 20 0 0 

.001 . fl 20 20 20 

.006 . 1 20 IH 20 

.006 . 3 20 0 10 


TABLE 2 

Delay or Flowbrino by More Oon<;bntratbd SoLimoNa or 
a-NACHTUALBNHACBTIC ACID PomcBD IN C»NTBU OK 
l^LANT Onb Month Prior to NoRMAii DurrKa- 
BNTIATION or iNFLOBBttCBNCB 


Plants which had fonned 

Concontra- Biweekly flower buds ai «ta^ pertods 


tionofsolu- appllca- Planls after first appllcaton 

thm tfons No. ------ 

Percent. No. 4 months 6 months S months 

No. No. No. 

Controls .. ~ 20 19 20 20 

.01 . 3 20 0 16 19 

.06 . 3 20 0 1 7 

0.1 . 3 20 0 0 3 

0.1 . 1 20 0 18 20 


although new leaves were formed after the applica¬ 
tions which resulted in the longest delay in flowering. 
When early flowering was induced by the low coneen- 
trations of these chemicals there was no exteraal evi¬ 
dence of abnormal development of tissues. When 
flowering was delayed for a long period of time, 
however, considerable distortion and constriction wm 
observed in the portion of the stem and in the leaves 
at the level of the apical meristem at the time of appli¬ 
cation of the phytohormones. 

Since the differentiation of the inflorescence itself 
was initiated (Table 1) in our experiments, the results 
differ from earlier uses of the same or siraiUir phy- 
tohormones in the production of parthenoearpie 
fruits,^^^ the hastening of flowering by seed toyit- 
ments whioh accelerated growth*^** or premature 
flowering of tobacco vdiich was said to be due to 

0F. G. Gustafson, Proo. Aoad. Acl, 22: 626-^36^ 
1336. 

E, Gardner and P. 0. Marth, S0nttN<^ 36; 

1*87. . . ./.-.i-V 

8K. V. Thimanii and R. H, Lane^ Afii* 

586H18, ms. i 

s B. L. Btier and H. G. duBd^i Am.' iWi. 

Sfl;' mp* , ■' 
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fastening of the temimal growth after the flower 
hods were formed.^ 

The initiation of flowering by these substanees does 
not necessarily imply that they are ^florigens^*® since 
they have other effects on plant growth. Further¬ 
more, acetylene and ethylene, compounds chemically 
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quite unrelated to these phytohormones, also induce 
premature flowering in Ananaa,**- 

Harold £. Clark 
Kekketh R. Kerns 
Pineapple Research Institute 
or Hawaii, Honolulu 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


SELF-*ST£RIX.IZINO StJRFACES 

It is known that extremely small quantities of ion¬ 
ised silver can have a remarkable germicidal effect;^ 
it has also been found that one must distinguish be¬ 
tween effects produced by small silver ion concentra¬ 
tions in water (volume effect) and those occurring 
when microorganisms are brought into wetting contact 
with surfaces upon which Ag is absorbed (surface 
effect). In the former case the destruction <if the 
organisms is mostly a matter of hours and a variation 
of the Ag concentration up to 2 parts per million pro¬ 
duces no remarkable change in the rate of sterilization. 
Furthermore, it is diiflcult, if not impossible, to attack 
spores of bacteria, molds and yeasts. This behavior 
is quite at variance with the very rapid destruction of 
cells which come into close contact with the extreme 
Ag concentrations existing on surfaces with absorp¬ 
tive capacity for Ag. Here the destruction of large 
numbers of organisms is reduced to minutes. 

This phenomenon euggesta a practical application 
in the form of self-sterilizing surfaces with lasting 
activity, if the incorporation of an adequate supply 
of atomic silver which replenishes the surface con¬ 
tinuously after a wetting contact con be realized. As 
many organic colloids, in particular the proteins, bind 
and thus remove the silver from the surface after con¬ 
tact with it, a dieactivation results unless a process of 
replacement can be provided for.^ 

The conditions for the pennuncncy of the self-steril¬ 
izing qualities is thus the use of a material which (o) 
exposes at the surface only a small fraction of its total 
silver oontent, (6) holds this fraction in a form almost 
insoluble in water but available to proteins, (c) pro¬ 
tects the unexposed supply against chemical attack, 
(d) permits replacement by diffusion. 

TA. E. Hitchcock and P. W. Zimmerman, Conirih. 

Thompson Inst,, 7: 447-476, 1965, 

Kh. Oajlachjeti, Compt, Mend, Aoad, Sri., V, S, 
S.M. (N.S.),4: 1936. 

»Other metals, like gold and copper, share this property 
with silver at least to some ektent. The reason for the 
particular focus on silvot is due to its lack of toxicity com- 
pjtured With copper and Its ceonomic advantage over gold. 
It appears oertain that similar materials can be developed 
^Jncorporalioa of, copper. 

A The use of mctallie silver surfaces may appear obvious 
because of the inflnlte eupuly of atomic silver. It is. 
Soever, easily dc^ metallic silver, even if 

is koon dWwtiiwted due to the fonnation of 


Numerous organic liquids could fulfil these condi¬ 
tions, but moat practical applications of such surfaces 
require rigidity. The only rigid substances with ade¬ 
quate properties are vitreous materuils of anorganic 
(glasses) or organic (plastics) nature. The diffusion 
rate appears to be too small for the former (unless in 
colloidal form), and even of the plastics only certain 
types have bo fur been found to provide for suffi¬ 
ciently fast exchanges. 

The compounding of silver with the resins can occur 
in various ways, either by the dissolution or the col¬ 
loidal dispersion of silver compounds into the monom¬ 
ers or half-polymers of a resin or by their dissolution 
or dispersion in solvents of the plastic. 

The additional incorporation of stabilizing as well 
as plasticizing substances is important, also intrans- 
parent neutral filling materials are required where a 
protection of the interior of Uie material against pho- 
toebemical effects on the silver content i.s needed. 

The resulting compounded substance represents 
then Q varnish-like viscous fluid which can be applied 
by brush, spray or impregnation to various bases 
like plastics, glass, wood, paper, cloth, etc. It is 
hardened in situ either by poljTnerization oi‘ evapo¬ 
ration of the Bolvcnls. These surfaces are tasteless 
and ncJorleBs, resist mechanical wear and chemical 
attack by weak acids and alkali solutions as well as 
boiling water. They are, however, sensitive to cer¬ 
tain organic solvents. The amount of silver removed 
from the surface by, c.//., touch with the lips is of 
the order of mierograms, i.e., negligible from the 
toxic angle. The total quantity of silver wliich the 
surface material niuBt contain varies ividdy with the 
intended use of the surface and with its intended 
degree of permanency, it amounts to approximately 
one gram of silver for 3,000 cm’^ of exposed surface 
for the heaviest typo of duty so far developed. 

By the choice of the proper resin, its degree of 
polymerization, quantity and type of filling mate¬ 
rials, etc., it is possible to x^ary the rate of Ag re¬ 
placement, the absorptive capacity for water as well 
as the hygroscopic qualities of the surface. Hence 
surfaces which will be wet most of the time and come 
in frequent touch with large quantities of protein¬ 
like substances must have a high replacement rate 
O. Bodrigiicz, Jow. J>epi, Agrie, Porto Rico, 16: 
5—1S| 19^2. 

R, Kerns, ^ * U. S. Fateiit No. 2,047,874,»* 1936. 
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but 4 low water permeability in order to prevent a 
premature exhaustion of the incorporated silver 
supply, while surfaces mostly dry require certain 
hyiprosoopic properties and an appreciable water 
permeability. Consequently the performance for 
which a particular surface material is designed rep¬ 
resents by necessity a compromise between the rate 
of sterilization per unit area; the rate of replacement 
and the total **life time’* required for the surface. 

The method used for testing the germicidal activ¬ 
ity of these surfaces was the following: Samples of 
the surface material (about 6 cm^) on various bases 
were placed in humidified containers (for preventing 
bacterial destruction by drying). The test micro¬ 
organisms suspended in the desired medium were 
pipetted onto the surface in volumes of O.OS-O.l cc, 
spreading the liquid into a film. Analogously the 
controls were obtained on neutral surfaces. At 
definite tinte intervals this film or part of it was 
removed by a sterile cotton swab, and was immedi¬ 
ately introduced into 9 cc of lactose-beef or thio- 
glycollate broth. After incubation at 37° C. for 
1 to 5 days the growth was determined. A similar 
technique was applied for the quantitative deter¬ 
mination of cell reduction by titration; the entire 
film was absorbed by the swab, the latter then soaked 
for 30 minutes in nutrient broth with frequent shak¬ 
ing before 1 cc was serially diluted and plated in 
nutrient agar. Colony counts were made after three 
to five days. 

The test microorganisms used so far have been 
E, coU, Staph, aureus, B. proteus, B. subtilis Cl, 
pasteurianum, Penicillium, Ehizopus and Sacch. 
cerevisiae. 

Distilled tap and peptone water, nutrient broth, 5 
per cent, sucrose and dextrose solutions, cider and 
milk have been used as suspending media. 

The germicidal action obtainable with various sur¬ 
face materials according to extended tests with the 
above methods are briefly this; 

The rate of sterilization varies with the composi¬ 
tion of the surface, the liighest rate measured steril¬ 
izes E. coU at 10" cells/cc in less than one minute. 
Materials requiring rates of more than 5 minutes 
for E. coU at at least 10® cells/cc were discarded. The 
bacterial concentration does not influence in general 
the rate of sterilization. 

For a given surface this rate does not vary appre¬ 
ciably with different types of organisms (except for 
spores). Mold suspensions containing high concen¬ 
trations of spores were readily sterilized in all sus¬ 
pending media except nutrient broth and milk. This 
was demonstrated by exposing heavy mold suspen¬ 
sions in eider and sugar-peptone solutions for 1 to 6 
rhinates to surfaces applied within standard bottle 


caps, before applying them to 12-ounoe bottles con¬ 
taining sterile cider or broth. After sealing, the 
nutrient was kept in permanent contact with the 
cap. Subsequent incubation (30 to 60 days) did not 
produce growth in any bottle, while control bottles 
with untreated caps showed heavy growth. For bac¬ 
terial spores (H. sub tilts, 10 days old, washed and 
heated to 100° C. for 5 minutes) reduction up to 
97 per cent, has been obtained after 15 to 30 minutes 
exposure. 

In general the rate of disinfection depends upon 
the concentration of protein-like matter in the sus¬ 
pending medium. In this respect milk is most 
severe, and a surface which destroys E. coli in water 
in about 2 minutes requires 15 to 30 minutes for the 
sterilization of non-aporulating bacteria in milk. 

Endurance tests for various surface materials were 
made on a special testing machine, which dipped 
each sample evei*y fifth minute for about 30 seconds 
into IlaO. At arbitrary intervals the above test was 
performed and it was found that the activity re¬ 
mained practically unimpaired for up to 30,000 
infections over a period of 2 months. The final 
failure coincided in general with the destruction of 
the plastic surface by mechanical wear. 

Without such treatment good surfaces have not 
shown disactiviition during storage. 

A. Gobtz 

R. Tract 

S. Goktz 

Babe Metals Institute, 

Oalitornia Institute of TEonNOLOOv 
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THE VENOPRESSOR MECHANISM 

By ProfeMor YANDBLL HBNDERSON 

LABORATORY OF APPLIED PHYSIOLOGY, YALE UNIVERSITY 


“We have yet to explain in what manner the blood 
finds its way back to the heart from the extremities 
by the veins.” So wrote William Harvey and now 
300 years later the explanation is still not wholly com¬ 
plete. As a major factor in the venous return, Harvey 
described the valves in the veins and showed, by mov¬ 
ing a finger along a vein in the arm, that “while these 
valves readily open in the right direction ” i.e., toward 
the heart, they “entirely prevent all contrary motion.” 
And he accompanied the description with a drawing, 
copied from Fabricius,* showing a man^s forearm with 

1W. Harvey, ' ‘ The Motion of tho Heart and Blood in 
Animals.*' I^ndon, 1628. Chap. 13. Everyman’s Li¬ 
brary, New York, 1906. Also translation by C. D, Leake, 
published by C 0 Thomas, 1931, 

aS. PabriclUB, '^DeVenarum Ostiolis," 1603. Trans¬ 
lation by J. Franklin, published by 0. C Thomas, 1933, 

pp. 80, 81. 


a ligature above the elbow and the hand grasping a 
rod, while the veins swell. In the grip of the hand in 
that drawing is the first suggestion of a venopressor 
media nism. 

It is always dangerous to read subsequent knowledge 
back into the words of the first author in any field. 
Yet one can not resist the impression that Harvey, in 
this drawing along with his account of the valves in 
the veins, rccogniEed that the vigorous contraction of 
the muscles of the forearm propels blood from the 
muscles into the veins and on toward the right heart. 
If 80 , he would have been entirely in accord with the 
modern view that any muscle that is rhythmically 
relaxed and contracted, so that its capillaries are 
alternately filled from the arteries and emptied into 
the veins, acts as a peripheral pump, a “booster,”* 

»Booster: A pump used to increase the pressure of 
















oenlerfi ixi the sfuiial oord oontiniie to diadunge B«r- 
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aiding (ha Tenons retnm of the blood and the diastolic 
filling of the heart/ 

How well the intramuscukr blood vessels are ar¬ 
ranged to act the part of such peripheral blood pumps 
is clearly described by Krogh/ He writes: 

The artoriea supplying a muscle branch freely and be* 
tween the branches there are very numerous anastomoses 
forming a primary not. . . . The capillaries unite into 
venules intercalated between the arterioles, and the whole 
system of veins reproduces and follows almost exactly that 
of the arteries. All tlie veins down to the smallest 
branches arc provided with valves allowing the blood (o 
flow in the direction of the heart only. When the musde 
contracts its form is greatly altered, the fibers become 
much shorter and proportionally thicker, . . . The blood 
is driven out by compression from a number of the venous 
branches and, when the muscle relaxes again, those can 
be filled from the peripheral end only. Since muscular 
contractions usually more or loss roguiarly alternate with 
relaxations the system of valves makes of the veins of 
each muscle a very effectivo pump. . . . 

So the muscles provide a venopreasor mechanism 
to meet the increased demands on the circulation 
which the muscles themselves create during periods of 
physical exertion. There can be little doubt that it 
is largely by such peripheral aid to the venous return 
that the enormous increase in the output of the heart— 
at least five fold—during vigorous muscular exertion 
is made possible. 

But suppose the exertion ceases and the man stands 
quite still, or sits down, or lies down and rests so 
completely that for a time no muscle in his body 
makes any visible movement, or does any external 
work. Does the pumping action of the muscles cease 
entirely T Is the venous return then wholly dependent 
upon the vis a tergo imparted by the heart and trans¬ 
mitted through the arteries and capillaries into the 
veins, and so onward to fill and distend the right 
heart ? In other words, to paraphrase Harvey^s ques¬ 
tion, “could the blood find its way back to the heart 
from the extremities by the veins^^ without some 
peripheral aid ? There is strong evidence that it does 
not, and that it could not; but that at least in health 
there is constantly active peripheral aid to the venous 
return. It is only in the state called shock and other 
conditions of profound physical depression that this 
booster action fails. The testimony now to be cited 
indicates that even in the most complete state of 
healthy rest and quiescence the muscles are still 
pumping and that the venopressor mechanism, as 
above described, is still active so long as the motor 

fluids. Webster's New International Dictionary, Second 
Edition. Unabridged, 1934, 

* y, Henderson, '‘Adventures in Beapiration.” Wil¬ 
liams and Wilkins Company, 1938. 

s A. Krogh, “The Anatomy and Physiology of Capil¬ 
laries," p. 908, Bevised edition, Yale University Press, 


TOUB impulses into the skeletal xnuseles in the main¬ 
tenance of tonus. 

Musolk ToNtrs and its Coktsol 

Sherrington,° in his classic analysis of the pro¬ 
prioceptive reflexes by which muscle tonus, body 
posture and facial expression—and to a considerable 
extent also basal metabolism—are maintained and 
adjusted, showed decisively that even when the body 
is at rest, and appears to be entirely motionless, the 
skeletal musculature is far from flaccid. On the con¬ 
trary, as he expressed it, “the greater part of the 
skeletal musculature is all the time steadily active.^' 

More recent studies, such as those of Adrian^ and 
Adrian and Bronk* on single nerve fibers, liave con¬ 
firmed the conception that the mode of behavior of 
all the nerve-musde mechanisms involved in external 
motion and active work holds equally true of the tonic 
contractions of the muscles that maintain posture 
even in normal rest. Between the states of bodily 
exertion and muscular rest, apparently so different, 
the form of activity within the muscles is exactly the 
same: vaiying only in degi*ee. 

In the so-called “isometric contractions/* that tonus 
maintains when a man is standing or sitting, and even 
when lying down, the muscles do not shorten and do 
no external work. They do, however, exert an elastic 
pull to maintain posture, A weak pull of this type, 
which for lack of a better term is here called tonus, 
is due to impulses from motor centers in the spinal 
cord over only a few nerve fibers which induce con¬ 
tractions only in correspondingly few bundles of 
muscle fibers; but the impulses over each of these 
nerve fibers and the contractions, or elastic pulls, of 
each of the bundles so stimulated are maximal. A 
stronger pull of the muscle is due to impulses over a 
greater number of nerve fibers and a more rapid 
succession of impulses in each fiber, which stimulate 
a greater number of bundles of muscle fibers: the 
bundles contracting, or pulling, not all together, but 
in relays and rotation. 

Contrariwise, as the activity of a muscle decreases 
to lower and lower degrees of intensity, until it is 
apparently wholly quiescent and doing no external 
work whatever, nervous impulses pass over fewer and 
fewer nerve fibers from the motor centers, and fewer 
and fewer groups of muscle fibers are at any instant 
active. Vet it appears probable that no living muscle 
is ever allowed to cease its tonic pull completely* 

^C. 3, Sherrington, “ The Integrative Action ol the 
Nervous Bystem," p. 340. Oharlei Borlbner's Sons (lor 
Yale University) 1906. 

»E, D. Adrian, "The Mechanism of Nervous ActLcnt" 
University of Pennsylvania Press, 193S. 

• E. D. Adrian and D, W. Brpnk, 

119, 1089, 
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Alwa^rs a few of the motor nerve fibers to it are die- 
ebargin^ impulses into it, and a few of its bundles 
of muscle fibers are stimulated to contract. 

Such, as nearly as the picture can be constructed 
from the experimental data now available, is the state 
of continual internal activity which is skeletal muscle 
tonus. It is a state which no part of the body loses 
completely except at death. So long as it is main' 
tained it involves oontinuanoe of the pumping action 
of the discrete muscle bundles relaxing and contract' 
ing one after the other and thereby filling, compressing 
and emptying their intercalated capillaries and veins 
in the manner that Krogh^ has described for the 
musde as a whole. 

The action of these minute pumps is the principal, 
but not the only, aid that muscle tonus affords to the 
venous return. A longitudinal pull on such a struc¬ 
ture as a muscle necessarily induces a general internal 
pressure; and a pressure anywhere in a system per¬ 
meated with collapsible vessels containing a fluid tends 
to cause the fluid to flow toward any point where the 
pressure is lower. That is the basic conception of 
hydraulics and hemodynamics. If, then, the staU* of 
tonus in muscles maintains an intramuscular pressure 
higher than that of the atmosphere about the body, 
and the pressure in the thorax is subatmospheric—the 
two pressures together constituting the effective venous 
pressure—the tonic intramuscular pressure must aid 
the venous return that distends the right ventricle. 
That such intratissue pressures do normally exist is 
now demonstrated by a considerable literature.® They 
are measured by determining the pressures required 
to force a minute amount of a saline solution through 
a hypodermic needle into a muscle or other tissue; 
and the pressures so demonstrated are found to vary 
according to the tension on the muscles: that is, their 
tonus. By maintaining pressures upon other tissues, 
as in the abdomen, muscle tonus conserves in the 
capillary blood some of the energy that the heart has 
imparted and tends to press onward toward the veins 
the blood which the arterioles throw into them. 

The Elkctbomyogram 

Every time that a muscle fiber contracts it manifests 
its activity by an electrical event, the so-called action 
current. If, then, a musele such as the biceps in a 
man's arm containing hundreds of separate muscle 
bundles is maintained in a state of tonus, the number 
of bundles that are thrown into contraction at any 
instant should be revealed in the electromyogram. In 

vy. Henderson, loc. p, 343; also J. D. Kerr and 
'K B. W. Scotty Brit. Ifad, Jowr,, 2: 758, 1838; W. Boigeh 
bock and H. Jung, Zeititekr, /. IcUn* Mea,, 131: 242, I8l7; 

B. Wells and H. Youmane and D. G. Miller, Jr., 
Jbar. OliH. ImeMt,, 17: 489. 1888; F, A. Hillebrandt, 
andX. E, A. Kelso, Afu. Jour. Ph^dol, 126; 


other words, the number of electrical impulses appear¬ 
ing in such a graphic record should indicate the num¬ 
ber of minute capillary and venule pumps that are 
making discharges toward the heart. If this is cor¬ 
rect, a series of such electromyographic records made 
at times when the biceps is entirely immobile exter¬ 
nally, but under different degrees of tension, should 
show varying degrees of electrical activity correspond¬ 
ing to tlie degrees of tension. Accordingly, at my 
request, my colleagues of the Section of Neuro- 
Anatomy have recorded the series of eleotromyograras 
which are here reproduced. They reveal that the 
bleeps of a man lying at rest with his arm relaxed, 
as in the first record, or perfectly quiescent under 
slight strain, as in the other records, is ‘^all the time 
steadily active." They show that the number of 
bundles of muscle fibers in a muscle that are ner¬ 
vously activated varies with the intensity of the longi¬ 
tudinal pull that the muscle maintains. And the same 
evidence, interpreted in accord with Krogh’s descrip¬ 
tion, indicates that the number of minute pumps that 
are actively aiding the venous return to the heart 
varies correspondingly. 



Pio. 1. Showing graphic records of the electromyogram 
of the biceps brachii under increasing tension: i.e., the 
electrical discharges accompanying the contractions of an 
increasing number of muscle bundles and the correspond¬ 
ing strokes of the capillary-venous booster pumps. (A) 
Catibratioii, 60 micro volts. (B) Subject lying supine, 
arm beside body, bicops ‘‘at rest.'' (C) Biceps con¬ 
tracted sufficiently to hold the elbow flexed at 15 degrees. 
(D) Same position, 300 gram weight in hand. (E) Same 
position, 600 gram weight in hand. (F) Same position, 
1200 gram weight in hand. Ann i>orfectIy qaiescent dur¬ 
ing the taking of each record. Kecords by courtesy of 
tlio Section on Neuro-Anatomy. (Graph by L. F. Nima.) 

The Tonic Activity of the Motor Centers 

Skeletal muscles have little intrinsic activity. Un¬ 
like cardiac muscle their behavior is imposed upon 
them from the central nervous system. To trace the 
various influences that act upon the accessory blood 
pumps in the muscles, we must therefore look behind 
the muscles to the motor centers in the spinal cord 
whi^ innervate them. Yet it is only by the behavior 
of the muscles that we can judge how various in¬ 
fluences affect the state of their motor centers. 

As the means of testing that state two types of 
experiments are available. One is by means of wbat 
Sherrington has termed “proprioceptor reflexes,'' of 
which the most convenient ia the knee jerk. For this 
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purpose the thigh must be supported and dxed in an 
unchanging position and the taps on the patella tendon 
must be applied at uniform intervals by a light ham¬ 
mer falling through a uniform distance. With this 
arrangement it has been found that virtually any and 
all events anywhere in the body affect the knee jerk 
either to an increase or decrease: inspiration, expira* 
tion, clenching a hand, mental arithmetic, somnolence, 
a sudden loud sound, and so on almost endlessly are 
such influences. In the present connection, the most 
significant influence upon the motor centers is, how¬ 
ever, chemical: the influence of the blood gases. Thus 
as Henderson, with the collaboration of Coffey and 
Bamum,’*’ found, a period of forced overbreathing 
sufficient to induce a slight acapnia (deficiency of 
carbon dioxide in the blood) and a subsequent brief 
period of failure of breathing, was followed also, for 
a slightly longer time, by the abolition of the knee 
jerk also. Contrariwise rebreathing from a small bag, 
until enough carbon dioxide had accumulated in the 
blood to induce a slight increase in the volume of 
breatliing, induced a marked augmentation of the knee 
jerk. These facts suggest strongly that the blood 
gases, particularly carbon dioxide, exert an influence 
upon motor nerve centers that is manifested in muscle 
tension and the activity of the intramuscular booster 
pumps es.sentially as the blood gases are known to 
influence respiration. In other words, under ordinary 
normal conditions the amount of carbon dioxide pro¬ 
duced in the body determines both tlie volume of air 
breathed and the volume of blood circulated. In this 
way, as Mieschcr^^ first recognized, the oxygen supply 
of the body is safeguarded by carbon dioxide. 

The other experimental method by which it is pos¬ 
sible to test the state of motor centers in their control 
of muscle tonus has more recently been employed by 
Henderson and Turner^^ in their study of artificial 
respiration. They have shown that it is the ‘‘elastic¬ 
ity” of the thoracic muscles and diaphragm which 
makes artificial respiration possible; that this feature 
of these and other muscles is not a mere mechanical 
elasticity, but a vital property due to tonus under 
nervous control; and that in a normal man under 
artificial respiration it is tlie blood gases acting upon 
the respiratory center and its subordinate motor cen¬ 
ters that determine the degree of tonic elasticity in 
the muscles that they innervate. These findings, 
which are in general accord with those of Hess^® in 
experiments on animals, are of particular interest in 
view of the campaign for the teaching of First Aid 

it'Y. Henderson, Am. Jour. PhysioL, 26: 310, 1910. 

F, Miescher, Arch. /. Anat. it. Physiol, Physiol. 
Abth., 1886, p. 355. 

12 Y. Henderson and J. McC. Turner, Jour. Am. Med. 
Asn,, 116: 1608, 1941, 

IS W. B. Hess, ‘ * Die ReguHerung der Atmutig. ^ * Qeorg 
Thieme, Ijeipzig, 1933. 


by the Amerioan Bed Cross just now, as this teaching 
includes the Schafer prone pressure method of artifi¬ 
cial respiration. Evidence both in the laboratory and 
in cases of drowning, electric shock and carbon mon¬ 
oxide asphyxiation indicates that inhalation of a 
mixture of carbon dioxide and oxygen by increasing 
the tonic elasticity of the respiratory muscles is a 
valuable aid to manual artificial respiration in essen¬ 
tially the same way that it increases natural breathing. 
Both types of evidence show also that such devices 
as pulmotors, resuscitators, and other suck and blow 
apparatus are highly unphysiological and may actu¬ 
ally do harm. An even greater practical objection to 
such mechanical devices is that they take time to 
apply and thereby delay the all important immediate 
application of artificial respiration. As tonus quickly 
fails in cases of asphyxia, drowning and electric shock, 
a delay of a few seconds often causes the loss of a 
life. 

Peripheral Circulatort Failure and Asphyxia 

Whenever, as a consequence of acute illness or 
physical injury and pain, some of the centers in the 
nervous system break down and fail in their normal 
function, one of the accompanying manifestationB is 
a failure also of the circulation. The nervous failure 
was formerly assumed to be primarily in the vaso¬ 
motor centers, and to induce a relaxation of the 
peripheral blood vessels. To that conception the veno- 
pressor mechanism now affords an alternative. But 
no matter whether the primary failure is in the vaso¬ 
motor control over the arteries and arterioles with 
pooling in the splanchnic area, as heretofore believed; 
or whether, instead, the failure is in the spinal motor 
centers with loss of muscle tonus and slowing of the 
blood stream in the flaccid muscles, as here presented, 
the result is the same: a slowing of the blood stroam. 

Given a progressive slowing of the blood stream 
leading to peripheral circulatory failure and the first 
stage of shock, the next problem is that of how the 
second stage develops from it: that stage consisting 
in a decrease of blood volume which further diminishes 
the venous return and the minute-volume of the cir¬ 
culation. 

In health the blood stream is so large, or rather so 
rapid, that in each minute it brings to the tissues a 
large excess of oxygen; and the excess goes on into 
the venous blood. When, however, in the development 
of shock or in the prostration of acute disease, the 
venopressor mechanism gradually fails, the venous 
return grows loss and less, the circulation progres¬ 
sively slower and slower. Consequently the excess 
of oxygen brought to the tissues becomes smaller and 
smaller, until none is left to pass on into the venous 
blood. The arterial blood is still fully loaded with 
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but as the volume-flow decreases a point is 
dnaUy reached at which the demands of the tissues 
are no longer inet.*^ Tissue asphyxia then develops, 
and with It a process analogous to edema. The walls 
of the capillaries become permeable and the serum 
of the blood and some corpuscles oose out into the 
tissues. Three interacting results follow: oligemia, 
bradyrhen,^® and asphyxia: i.c., decrease of blood 
volume, slower and slower flow of blood through the 
tissues and finally anoxia of the tissues. 

Such appears to be the causal sequence through 
which failure of the tonic activity of the motor centers 
initiates the development of shock. That this seqmmcc 
is essentially correct is confirmed by the benefit which 
is now obtained from the intravenous administration 
of serum. In shock, if accompanied by little or no 
hemorrhage, the red corpuscles, which are the oxygen 
currying portion of the blood, are still in the body, 
but stagnant, and need only serum to float them. The 
benefit afforded by mere serum in shock serves to dis¬ 
tinguish shock from hemorrhage; for serum alone, 
even when reinforeed by inhalation of oxygen, as it 
should be, can transport little oxygen. After an 
exsjinguinating hemorrhage, on the contrary, the 
essential and only means of saving life is restoration 
of at least some part of the red corpuscles by infusion 
of whole blood. 

Siiuilar in appearance as are the effects of extreme 
heinorrhage to those of shock from venopressor fail¬ 
ure, hemorrhage'*'^ has an even closer fundamental 
likeness to carbon monoxide asphyxia, in which the 
corpuscles arc deprived of their capacity to transport 
oxygen. Yet in their final stages, hemorrhage and 
shock are as truly forms of asphyxia as is tlie tissue 


anoxia induced by carbon monoxide. In all three 
conditions, the fundamental need is oxygen;^**® but 
the best method of restoring the supply of oxygen in 
each is different. 

Estimation of the Venous Return 

Solution of the problems of circulatory failure has 
been greatly retarded by the lack of a simple method 
for estimating the volume of the venous return in 
health and disease. Under just those conditions of 
failing vitality in which it is moat important to follow 
the decrease or recovery of the venous return, venous 
pressure is often immeasurably low. It has, however, 
been found*® that significant measurements can be 
made quite easily when the body is inverted at least 
to such a degree—a slope of 1: 4—that all the blood 
returning from the tissue.^ is—so to speak—poured 
into the great veins near the heart; the preventricular 
reservoir of von Recklinghausen. Although this head- 
down position is not so irmch of an aid to the circu¬ 
lation as surgeons generally believe, it is of great 
value for diagnosis. For when one of the patient's 
arms is then held vertically, or lifted gradually, the 
top of the column of blood in the veins usually shows 
a sharply defined mcniseiie, and the height of that 
column above some point of reference, such as the 
symphysis of the clavicles, affords an index of the 
volume of the venous return. Estimated in this way 
that volume has been found to be greatly decreased 
after some major surgicnl operations and in cases of 
acute illness. As recovery develops the venous column 
rises again; as vitality fails, the column sinks pro¬ 
gressively lower until it reaches zero as the tonus of 
the body's musculature disappears at death. 


MILITARY GEOLOGY FROM THE AIR 

By ProfcMor JOHN L. RICH 

UNIVERSITY or CINCINNATI 


This paper is written to call attention to the exis¬ 
tence of a small body of men competent to perform 
a new and unique service in the war effort—the inter¬ 
pretation and mapping of geological information of 
military value revealed on aerial photographs. 

i*Y, Henderson, Am. Jonjr. Fhtfsiolt 85: 395, 1910; 87: 
16S, 1910; Y, Henderson and S. C, Harvey, same journal, 
46: 563, 1918; Y, Henderson and T. B. Barringer, Jr., 
same journal, 31: 289, 362. 

10 E. M. Irtuadis, Phymol Rav,, 14: 404, 1934; <J. K, 
Drinker and J. M. Yoffoy, ' ^ Lymphatics^ Lymph and 
Lymphatic Tissue," p. 879. Harvard University Press, 

18 From pAofiijr slow and flow. With thanks to my 
clastdeal colleague, Professor G. L. Hendrickson. 

IT Y. Henderson and H. W. Haggard, Jour. Am. Med. 
Aan., 78: 697, 1922. 


The present war, with theaters of activity in regions 
little known and poorly mapped or entirely un¬ 
mapped, many of them in enemy hands and inaccessi¬ 
ble for study on the ground in advance of occupation, 
makes it necessary to depend almost entirely on 
aerial photographs for both topographic and geologic 
information concerning areas about to be invaded. 
Army engineers have developed methods of inter¬ 
preting the topography and of preparing topographic 
maps from the photographs, but they can not be 
expected to be able to read from the pictures the 

y. Henderson and H, W. Haggard, "Noxious Gases" 
(revised edition), Reinhold Publishing Company, 1942, 

Y. Henderson and H. W. Haggard, Jovr. PkarmaooL, 
11 : 189, 1918. ' 





nameraus items of geologic information that may be 
useful in planni^ military operations. Among these 
are the nature of the bedrock—whether hard or soft 
with all that this implies as to depth of soil, ease of 
roadrbuilding and of all kinds of excavation; whether 
rnasaive or bedded, and if the latter^ whether the beds 
arc horizontal or gently or steeply tilted—features 
which likewise bear significantly on problems of ex¬ 
cavation and ground water supply; whether compara¬ 
tively undisturbed or badly crushed and broken, and 
hence difllcult to tunnel or mine. 

Of equal importance are; features associated W’ith 
streams such as floodplains liable to inundation, ter¬ 
races w'ith their well-drained but soft and easily 
trenched subsoil; deposits of structural materials like 
sand, gravel or limestone needed for road-building 
and other construction, wliich can often be recognized 
fnuu the air by the trained geologist; tind conditions 
affecting underground water, whether in relation to 
drinking water supplies or to drainage. 

These are only a few of the numerous geological 
features of military significance which the men of 
whom I am writing should be able to recognize and 
interpret from the aerial photographs. 

The men competent to perform sueli services arc 
geohagists who combine in their training and experi¬ 
ence all the following essentials: (a) Thorough train¬ 
ing in geomorphology, the science of land forms, 
which enables them to recognize by their topographic 
expression a wide variety of geologic structures and 
of earth materials, (b) A broad and varied field 
experience, for it is only through such experience 
that a geologist gains the high degree of competency 
necessary for the interpretation of the multiplicity of 
features likely to be encountered in our present and 
future theaters of war activity, (c) Experience in 
actually seeing and interpreting from the air the 
greatest possible variety of geologic features, and 
finally, (d) experience in the actual interpretation of 
aerial photographs and comparison of the appearance 
of various geological features in the photographs with 
their appearance on the ground. For this aspect of 
the geologist's preparation, actual experience in using 
aerial photographs in tlie field as base maps for geo¬ 
logic mapping is particularly valuable. 

The reason why a geologist with the training and 
experience outlined above can read so much of the 
geologic story in aerial photographs, even though they 
may have been taken in wooded country, is inherent in 
the fundamentals of the science of earth forms with 
which the geologist is familiar. He knows what kinds 
of forms are produced by streams, wind, glaciers or 
landsliding and how to recognize (within limits) the 
various kinds of bedrock such as granite, shale, lime¬ 
stone or lava by the distinctive forms into which they 


to carved by erosion. He U fanuUar with the dif^ 
ferential etching of the earth's surface by weathering 
and erosion, whereby areas underlain by weak rock 
are lowered while those underlain by resistant rock 
stand out in relief, and he is expert in interpreting 
the structure or “lay" of the rooks by the relief fea¬ 
tures so produced* 

Because the kinds of rock and their structures are 
thus revealed through the way in which they are 
affected by the agencies of erosion, the experienced 
geologist with the training outlined above is able, from 
photographs alone, to supply a large amount of mili¬ 
tarily useful information about an unknown region 
in advance of its occupation by ground forces. No 
one but the geologist so trained is in position to do 
this, because the experience and background training 
involved can neither of them be acquired iri a short 
space of time. Experience is more or less propor¬ 
tional to the time the geologist has spent in actual 
field work on tlie ground and in reconnaissance from 
the air and study of aerial photographs directed 
specifically toward the recognition of various types 
of terrain. 

Comparatively few of the geologists of the United 
States are now competent to do this because compara¬ 
tively few have had all the required elements of train¬ 
ing and experience listed above. Yet those few may 
be able to render service of inestimable value if sta¬ 
tioned at regional staff headquarters. A larger num- 
, her, lacking perhaps only experienee in interpretation 
’ of photographs, or in viewing the ground from the 
air, could however become reasonably competent after 
a few weeks or months of special training. 

The training that most geologists have had, even 
though through lack of experience they may not be 
qualified for the work outlined above, tends to make 
them more than ordinarily compet<mt to carry on the 
more general types of work in connection with the 
interpretation of aerial photographs. 

Considered broadly, there appear to be four aspects 
of the interpretation of such photographs: (1) The 
interpretation of cultural and military features, %niii 
as roads, trails, gun emplacements, trades and trails 
made by troops, artillery convoys, and se forth. (2) 
The interpretation of relief. (3) The use of aerial 
photographs for map construction, and finally (4) 
the interpretation from the photographs of geologie 
features as outlined above. Considering eadi of these 
aspects in turn: 

(1) As to the location of ordinary cultural and 
military features, men trained in geology probably 
can not do much mote than other reasonably keen and 
intelligent persons (especially those with some pfre* 
vious military training) will be able to do afjter a 
certain amount of practice in the interpretation of 



pliotograpiiSj ax^pt thut the geologfists are much more 
Hkely to be able to recogniae camouflage as not being 
in harmony with the natural landscape. 

(2) As to relief per se, the man with geological 
training probably will have a decided advantage in 
recQgnmng relief features on non-stereoscopic pic¬ 
tures because he will have a comprehension of relief 
as a systematic topographic expression associated with 
drainage lines or rock structures, and therefore may 
be able to infer from drainage lines and vegetation 
patterns relief features which would not be evident 
to the untrained observer. Even with stereoscopic 
pictures the fact that the features automatically fall 
into logical and therefore easily remembered patterns 
gives the geologist a distinct advantage. 

(3) As to the methods of construction of maps 
from aerial photographs, geologists in general arc not 
in position to contribute anything not already known 
and practiced by the Army Engineers. As actual 
workmen, however, engaged in map-making from the 
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photographs, geologically trained men should have a 
distinct advantage over others because they are in the 
habit of using maps and even of making maps of 
both topographic and geologic features, and conse¬ 
quently should be in position to do effective work 
much more quickly than men without such training. 

As to (4), the interpretation of terrain, that, as 1 
have tried to make clear above, is a held for the few 
highly trained specialists. It is a field so new that 
its possibilities are not likely to have been fully real- 
iised by army commanders or even by geologists them¬ 
selves. 

In view of the world-wide nature of the present 
conflict and of the comparatively unknown character 
of much of the territory over which operations must 
be conducted, n technique such as the geological inter¬ 
pretation of aerial photographs of areas that can not 
be examined on the ground promises to yield informa¬ 
tion of the greatest importance that can not be ob¬ 
tained in any other way. 
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C. HART MERRIAM 

Dr. C. Hart Mrrriaic, one of the stalwarts of the 
scientific world, died on March 19 at the age of 86, 
in Berkeley, Calif. Physician, naturalist, ethnologist, 
explorer, scholar, lecturer, author, personal friend of 
Presidents—^he was a prominent figure of two gen¬ 
erations. 

From early boyhood in the Adirondack region of 
New York, his dominant interests were in the field of 
natural history. Beginning about 1867 witli insects 
and birds, his activities soon expanded to cover mam¬ 
mals and reptiles, then marine invertebrates and 
plants. When only 16 (in 1872) he was appointed by 
Professor Spencer P. Baird, assistant secretary of the 
Smithsonian Institution, as naturalist of the Govern¬ 
ment Survey of the Territories (known as the Hayden 
Survey) and he made extensive collections in Utah, 
Idaho and Wyoming. In 1875, while a student at 
Yale, he was summer assistant on the U. S. Fish Com¬ 
mission at Woods Hole, Mass. Following graduation 
from the College of Physicians and Surgeons, Colum¬ 
bia University, in 1879, he practiced medicine and 
surgery in northern New York. In 1883, as surgeon 
of the S8 Proteus he visited the Newfoundland seal 
fisheries on the ice fioes between Labrador and Green¬ 
land. 

In 1891 President flArrison appointed Dr. Merriam 
as Fur Seal Cotxunissioner to represent the United 
States on a joint American and British commission 
to study the proUems of pelagic sealing on the 
Islands, In 1899 he again visited Alaska and 


the Bering Sea, on the Harriman Alaska Expedition, 
whose scientific personnel he selected. 

While studying in the museums of England, Hol¬ 
land and Germany, in 1885, he was recalled to organise 
a division of ornithology in the Department of Agri¬ 
culture, and soon converted it into the U. S. Biological 
Survey, of which he was chief for twenty-five years. 
During this epochal period of investigation, in which 
he played so important a part, he made field studies 
or led biological explorations (mainly by pack-horse 
outfits and most frequently accompanied by Vernon 
Bailey, long chief naturalist of the Biological Survey) 
in every state and also in Bermuda, Canada and 
Alaska. Among the more important of these surveys 
in the Far West were those of San Francisco Moim- 
tain, Aiiisona, including the Painted Desert and a sec¬ 
tion of the Grand Canyon; the Death Valley region 
and neighboring deserts in California, Nevada and 
Utah; the Snake Plains and adjacent mountains in 
Idaho, and Mount Shasta in northern California. 

In addition to their many other scientific values, 
these and other explorations were proving grounds 
for Dr. Merriom^s development of the laws of tem¬ 
perature control of the geographic distribution of ani¬ 
mals and plants in North America. His life-zone con¬ 
cepts have been widely accepted by the scientific world. 

He was a member of the U, S. Board on Geograph¬ 
ical Names for twenty years and chairman for eight 
years. Two natural landmarks bear his name: Mount 
Merriam in California, amongst the group of High 
Sierra peaks that have been named for eminent scien- 
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tifit?, and Merriani Crater in northern Arizona. He 
was the last of the original founders of the National 
Geographic Society, on whose board of directors he 
served continuously for 54 years. 

In 1910 Dr. Merriam resigned from the Biological 
Survey to continue natural-hi story and ethnological 
investigations under a special fund established in the 
Smithsonian Institution by Mrs. E. H. Harriraan, 
Since that date he has devoted the major portion of 
his time to ethnological studies of the native Indian 
tribes of the Par West and to the betterment of their 
condition. He was an authority on distribution, lan¬ 
guages, mythology and basketry of the tribes of Cali¬ 
fornia and Nevada. His original data are preserved 
in vocabularies, manuscripts, boundary maps and a 
collection of approximately 1,100 baskets representing 
167 separate tribes of 25 linguistic stocks—including 
a number of California tribes now extinct. 

Dr. Merriam is credited with having named and 
described about 700 different genera, species and sub¬ 
species of animals; in addition, numerous other species 
have been named for him. 

Further evidence of his boundless enthusiasm, tire¬ 
less energy and breadth of interests is furaished by 
his set of journals spanning a period of about 70 
years, and by the extent of his published writings 
numbering upwards of 500 titles plus numerous book 
reviews. The wide range in subject matter is illus¬ 
trated by fi few examples; The Birds of Connecticut 
(1877); Mammals of the Adirondacks (1884); Life 
Zones and Crop Zones ol! the United States (1898); 
Biological Survey of Mount Shasta (1899); Dawn of 
the World (Mewan Indian myths, 1910); Review of 
the Grizzly and Big Brown Bears of America (1917); 
Earliest Crossing of the Deserts of Utah and Nevada 
to Southern California—Route of Jedediah S. Smith 
in 1826 (1923), and Classification and Distribution of 
the Pit River Indian Tribes of California (1926). 

When SciKNCE was reorganized in 1894 Dr. Mer¬ 
riam was a rneniber of the editorial committee and 
continued to hold this position until his death after 
forty-seven years. 

Dr. Merriam was u member of the National Academy 
of Sciences (since 1902), the Zoological Society of 
London and many other scientific societies. He was 
a past president of the American Ornithological 
Union, the American Society of Naturalists, the Amer¬ 
ican Society of Mammalogists, the Anthropological 
Society of Washington, the Biological Society of 
Washington, the Liunaean Society of New York, the 
Yale Society of Natural History, and the Lewis 
County (N. Y) Medical Society. He enjoyed honor¬ 
ary membership in numerous foreign as well as Amer¬ 
ican organizations. 

He was the recipient of outstanding awards, in¬ 


cluding the liunaean Society's Medal ^^for eminent 
work in mammalogy, ornithology and zoogeography,” 
and the Roosevelt Medal “for distinguished work in 
biology.” 

His contagious enthusiasms were an inspiration to 
his colleagues, especially the younger naturalists. 
Along with his intense interest and driving energy in 
things scientific, he loved people. He was never too 
busy to help his friends in all walks of life, among 
whom he numbered hundreds of California Indians, 
The wide diversity of his friends and interests is 
further reflected by his intimate friendship with such 
people as Theodore Roosevelt, John Burroughs, John 
Muir, William Keith, Governor Piuchot, E. H. Harri- 
man, General Fxinston, Samuel Pier pent Langley, 
Alexander Graham Bell, Gilbert Grosvenor, Admiral 
Peary, General Greeley, Rndyard Kipling, Sir Baden 
Powell, William Wallace Campbell and David Starr 
Jordan. 

Dr. Merriam lived in Washington, D. C., during the 
winter for the greater part of his long and eventful 
life. His summer home was in the redwoods at 
Lag^initiis, Calif., until 1939, when he made his home 
with his daughter in Berkeley, 

Z. M. Talbot 
M. W. Talbot 

Berkeley, Calif. 

RECENT DEATHS 

Frank Collins Baker, curator emeritus of the 
Museum of Natural History of the University of Illi¬ 
nois, died on May 7, at the age of seventy-four years. 

Dr. Charles Rollin Keyes, consulting mining 
engineer, founder and editor of the Pan-American 
Geologist Magazinef died on May 18, at the age of 
seventy-seven years. 

Dr. Winfield Caret Sweet, field director of the 
anti-malaria division of the Rockefeller Foundation 
in Bolivia, died on May 19, at the age of fifty years. 

Dr. Marcus Ward Lyon, Jr., pathologist of the 
Clinic, South Bend, Ind., died on May 19, at the age 
of sixty-seven years. 

Nature reports the death of Dr, B. M. Griffiths, 
formerly reader in botany and head of the department 
of botany in the University of Durham, on March 25, 
Aged fifty-five years; of H. J. Hughes, formerly prin¬ 
cipal of the Muresk Agricultural College, Western 
Australia, on September 27, aged sixty-seven years; 
of F. J. Rae, director of the Melbourne Botanic Gar¬ 
dens and Government botanist for Victoria, on Sep¬ 
tember 18; and of L. Wray, formerly director of the 
State Museums, Malaya, on March 14 , aged eighty- 
nine years. 
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SCIENTIFIC EVENTS 


THE POLISH INSTITUTE OP ARTS AND 
SCIENCES 

It is reported in The New York Times that there 
has been established in New York City, with head¬ 
quarters at 37 East 36th Street, n ^^Polish Institute of 
Arts and Scdences in America,” composed of members 
of the original Polish Academy of Arts and Bcicnccs 
who are now in this country. The official openingr of 
the institute, which has been formed to “insure con¬ 
tinuity of Polish cultural life which the Nazis seek 
to exterminate,” took place on May 15. Professor B. 
Malinowski, of Yule University,^ represented the new 
board of the institute. Professor 0. Halecki, formerly 
dean of the Faculty of Arts in the University of 
Warsaw and now a visitinj? professor of history at 
Vassar College, has been named director of the insti¬ 
tute. Professor R. Tnubenschlag, fonnerly dean of 
the Faculty of Law in the I<niversity of Cracow, now 
assoeiate professor in the New School for Social Re¬ 
search, will bo the associate director. After the war 
the institute will be taken over by the Polish academy 
as a permanent institution promoting intellectual co¬ 
operation between America and Poland, 

The audience, numbering about two hundred, was 
addressed by Jan Cimdianowski, Polish Ambassador 
to the United States. Others who spoke were Dr. 
W. G. Leland, director of the American Council of 
Iiearn(»d Societies and president of the International 
Union of Academies; Professor Halvden Koht, for¬ 
merly Norw^egiuu Minister of Foreign Affairs; Paul 
Super, formerly director of the American YMCA in 
Poland; Professor Oscar Halecki, director, and Pro¬ 
fessor Raphael Taubensehlag, associate director. 

Congratulatory messages were received from lead¬ 
ers of the Polish Government in exile, including Presi¬ 
dent Wladyslew Raczkiewicz and Premier Wladyslaw 
Sikorski. 

THE COLLEGE OF ENGINEERING OF NEW 
YORK UNIVERSITY 

New York University, in cooperation with Adelphi 
College, has established a Day Division of its College 
of Engineering on the Garden City campus of 
Adelphi, and will open freshman classes for men and 
women on June 29. 

The evening division of the College of Engineering, 
which was established at Adelphi in February, will 
be continued. The opening of the day division marks 
the inauguration of fully accredited engineering study 
for day students on Long Island, and under the plan 
of operation it will be the first coeducational engi¬ 
neering program in metropolitan New York, 

The engineering classes will be conducted on the 

1 Dr, Malinowski died on May 16. 


“war speed-up plan” already adopted by many engi¬ 
neering schools throughout the nation. Classes will 
begin on June 29 and run through the summer and 
fall terms of 1942, and through the spring and summer 
of 1943. After this period of 14 months, students 
will have completed the first two years of engineering 
study, and will be qualified to continue study as third- 
year students. At the same time, however, the 14 
months of study will qualify students for many sub¬ 
professional positions with war industries, for civil 
service positions and for advanced study in other 
scientific fields. In a statement made by Dean Thorn¬ 
dike Saville this two-year “terminal” feature of the 
program has been introduced in recognition of the 
changing demands being made upon education, 

Tlie urgtmt need for cjigineei'ing sptJciaUBta commU- 
sioned in the military sorviccH and for technically trained 
poTHonnel in our war industries nmkea it desirable that in 
carrying out the vitally important task of educating more 
professional engineers, wo do not overlook the value of 
the first two years of engineering as a means of training 
sub-professional engineering personnel for both war and 
peacetime service with industry. 

The administrators of both Adelphi College and New 
York University retiognlzo both these national needs and 
hope to pio 2 iocr the field in mooting it with the establish¬ 
ment of l.lie day division nt Garden City, together with 
the operation of the evening division in engineering. 

The plan provides that students will conclude their 
degree training at the University Heights center of 
the university, where junior and senior year instruc- 
ti(»n wdll be given, following the work at Garden City. 

The need for highly specialized engineering labora¬ 
tory study in the last two years makes it impossible 
to conduct these courses at Garden City. At Univer¬ 
sity Heights the College of Engineering maintains 
five buildings devoted to technological and scientific 
laboratories, wdnd-tunncls, observatories, and admin¬ 
istrative, aeronautical, chcmieal, civil, electrical, me¬ 
chanical engineering and meteorology. The duplica¬ 
tion of such facilities on Long Island would be 
impossible nt this time. 

THE ANNUAL REPORT OF THE BROOKLYN 
BOTANIC GARDEN 

In the thirty-first annual report of the Brooklyn 
Botanic Garden, which has just appeared, the director^ 
Dr. C. Stuart Gager, calls attention to the fact that 
the garden is within ten minutes' walk, or less, of the 
geographic center of Brooklyn. This accounts, in 
part, for the attendance, in 1941, of more than 1,763,- 
000 persons. This large attendance, it is pointed out, 
is doubtless also due to the fact that each year the 
grounds become more and more beautiful. The attend 
dance of classes from the schools of all boroughs was 
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more than 116,000—the largest in the history of the 
garden. 

The fiervices which the garden renders to the city 
are many and varied. During 1941, more than 1,050,- 
000 packets of seeds were distributed to school chil¬ 
dren for planting in school and home gardens, and 
the amount of vegetables raised in the ‘^Children 
Garden,” a special area of about three quarters of an 
acre, is impressive. Bach year, for the past three 
years, the crop there has included, for example, more 
than a ton of toTuntoes. The ‘‘Children's Garden” is, 
however, conducted primarily os an educational ac¬ 
tivity, the crop of vegetables and flowers being con¬ 
sidered of secondary importance. 

The Brooklyn Garden administers one of the largest 
programs of public education of any botanic garden 
in the world. The entire staff of experts functions 
as a bureau of free public information and the number 
of requests for information increases yearly in num¬ 
ber and variety. 

The work of the garden falls under two heads, the 
increase of our knowledge of plant life—especially the 
practical knowledge of plant diseases and plant breed¬ 
ing and the dissemination of technical and popular 
information to the general public. A library of more 
than 40,000 volumes and pamphlets on all aspects of 
plant life is open daily to the public. 

Of on operating budget for 1941 of $182,266, the 
city provided 51 per cent,, and the trustees of the 
institute provided for the remainder out of private 
funds. During six of the past eight years the trustees 
have provided more than half the cost of maintenance 
and development. 

The director calls attention to the urgent need of a 
suitable gate at the main entrance on Eastern Park¬ 
way and also to the need of an addition to the labora¬ 
tory building to accommodate the rapidly expanding 
activities and the increasing collections of the library 
and herbarium and to provide for continually increas¬ 
ing educational demands. 

THE NUTRITION FOUNDATION 

Dr. Karl T. Compton, president of the Massachu¬ 
setts Institute of Technology, chairman of the Board 
of Trustees of the Nutrition Foundation, announced 
on May 20 that the foundation had awarded grants 
of $125,000 for fundamental research in the science 
of nutrition. 

George A. Sloan, president of the foundation, re¬ 
ported the election of the National Dairy Products 
Corporation as a founder member and the election of 
its president, L. A, Van Borael, as a member of the 
board of trustees. Dr. Lloyd K. Biggs, of National 
Dairy Products, and Dr. J. T. Knowles, in charge of 
the Chicago Laboratory of Libby, McNeill and Libby, 


were appointed membm of the food industries ad^ 
visory committee. 

Bt. Compton said that the board had eonsidered 
a large group of applications with reference to three 
primary objectives, which the board wishes particu¬ 
larly to support under present conditions; (1) their 
contribution to our war effort; (2) their immediate 
advantage to public health; (3) their long-time ad¬ 
vancement of the fundamental science of nutrition-^ 
the kind of exploratory research that will lay the 
foundation for better health and soientifle guidanee 
in the food industry of to-morrow. The grants were 
recommended to the board of trustees by Dr. Charles 
Glen King, scientifle director, after appraisal by the 
scientifle advisory committee of the foundation. 

The companies whose contributions as founder 
membciiB are making this program possible include, to 
date; American Can Company, Beech-Nut Packing 
Company, California Packing Company, Campbell 
Soup Company, The Coca-Cola Company, Continen¬ 
tal Can Company, Inc., Corn Products Heflning Com¬ 
pany, General Foods Corporation, H. J. Heinz Com¬ 
pany, Libby, McNeill and Libby, National Biscuit 
Company, National Dairy Products Corporation, 
Owens-Illinois Glass Company, The Quaker Oats 
Company, Standard Brands, Ino., Swift and Com¬ 
pany and the United Fruit Company. 

Dr. F, G. Boudreau, of the Milbank Memorial 
Fund, in addressing the merobeTs of the board of 
trustees, said: 

Progress in the science of nutrition has far outrun 
its application for the benefit of society. Much more has 
been done for animals than for human beings. Scien¬ 
tific feeding of live stock has paid high dividends. Scien¬ 
tific feeding of human beings would pay big dividends 
of a different kind. If all that wc know about nutrition 
were applied to modem society, the result would be 
enormous improvement in public health, at least equal 
to that which resulted when the germ-theory of infoetioos 
disease was made the basis of public health and med¬ 
ical work. 

THE AMERICAN PHYTOPATHOLOGICAL 
SOCIETY 

Thr summer meeting of the American Phytopatho- 
logical Society will be held on June 25 and 26 at the 
Secor Hotel, Toledo, Ohio. Dr. H. C. Young, chief of 
the department of botany and plant pathology of the 
Ohio Agrioulttiral ExpenTuent Station at Wooster, is 
chairman of the “program and arrangemente” oom- 
mittee for the meeting. 

The program will be based largely on the activities 
of the War Emergency Committee of the American 
Phytopathological Society. The meeting will open jat 
10 on June 25, with reports and diseuSsioits on 
“The Bole of Plant Pathologiste in the Wir Vro- 
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gram*’^ 0r. E. C. Stakosan, oluef 6f the departmetit 
of plant patholf^ and botany of the University of 
Minnesota and ehairman of the war emergency com¬ 
mittee of the society, will preside. 

Dr. J. S. Horsfall will lead a round-table discussion 
on spray material and spray equipment priorities and 
substitute materials. Following this there will be a 
demonstration of techniques used in determining phys¬ 
ical properties of dust mixtures and performance of 
dusting equipment. 

The second day of the meeting, June 26, will include 
a discussion on the policies of plant pathology exten¬ 
sion, research and teaching during the present emer¬ 
gency. 

The final session on the afternoon of June 26 will 
deal with a summary of the program, policies and fu¬ 
ture activities of the society’s war emergency com¬ 
mittee, 

AWARD OP THE PRIZE IN PURE CHEMIS¬ 
TRY OP THE AMERICAN CHEMICAL 
SOCIETY 

Thk prize of $1,000 in pure chemistry of the 
American Chemical Society has been awarded for 
1942 to Dr. John Lawrence Oncley, associate in phys¬ 
ical chemistry at the Harvard Medical School and 
instructor in chemistry at the Massachusetts Institute 
of Technology, Presentation of the award, given 
annually for ‘^outstanding research in pure chemistry 


by a man or woman less than thirty-six years old/* 
will take place at the one-hundrod-fourth meeting of 
the society in Buffalo, N. Y., from September 7 to 11. 

Dr. Oncley, who also is an instructor in chemistry 
at the Massachusetts Institute of Technology, waa 
chosen in recognition of his contributions in the field 
of protein chemistry, in recognition of his investiga¬ 
tions in the dielectric properties of gases, insulating 
oils, resins, rubbers and proteins and “for the develop¬ 
ment of radio-frequency bridge methods suitable for 
precise dielectric constant determinations with pro¬ 
teins.” With the aid of these methods, it was said, he 
has completed the first entirely satisfactory study of 
the dielectric dispersion behavior of water-soluble 
proteins. “This work,” according to the citation, 
“constitutes one of the really significant contributions 
of recent years to protein chemistry. These studies 
in turn have led to an interest in the molecular size 
and siiape of protein molecules.” 

The American Chemical Society Prize, sponsored 
this year by Alpha Clii Sigma, national scientiffc 
fraternity, was founded in 1931 by the late A. C. 
Langmuir to encourage fundamental research by 
young chemists working in North America. Dr. 
Everett S. Wallis, of Princeton University, was chair¬ 
man of the committee of award. Other members were 
Dr. George Scatchard, of the Massachusetts Institute 
of Technology, and Dr, Ralph L. Shriner, of Indiana 
University. 


SCIENTIFIC NOTES AND NEWS 


Db. Fkedkrick: P. Kkfpel, from 1923 to 1941 
pi^esident of the Carnegie Corporation of New York, 
received from the American Association of Museums, 
at its annual meeting in Williamsburg on May 19, its 
award “for distinguished service rendered to the 
cause of museum education.” This award, established 
in 1940 by Henry W. Kent, a former secretary of the 
Metropolitan Museum of Art, takes the form of a 
diploma. The presentation was made by Dr. Clark 
Wissler, of the American Museum of Natural History, 
president of the association. 

At the axuiual banquet of the V’^irginia chapter of 
Sigma Xi, held at Farmington on May 4, Dr. Walton 
C* Gregory, assistant professor of biology, Tennessee 
Polytechnic Institute, formerly a research fellow of 
the Blandy Experimental Farm, University of Vir¬ 
ginia, was awarded tlie President and Visitors Re¬ 
search Prise in the naturd sciences for his paper, 
entitled ^Thylogenetic and Cytoiogieal Studies in the 
Ranuhculaceae.” 

Fbanklik AMD MiasBAnL ConnsiaB, on the oeoasion 
od! the installaUmi as president on May 16 of Dr. 


Theodore A. Distler, forumrly dean of Lafayette Col¬ 
lege, conferred the degree of doctor of science on Dr. 
Clarence E. McClung, professor emeritus of zoology 
of the University of Pennsylvania, and on Dr. Wil¬ 
liam Henry Welker, head of the department of phys¬ 
ical chemistry at the University of Illinois. 

Thk honorary doctorate of science was conferred 
on May 24 at the commene.emcnt exercises of the Uni¬ 
versity of South Dakota on Dr. John H. Lawrence, 
'26, of the University of California, for “successful 
therapeutic use of radioactive phosphorus to produce 
reiziissions in leukemia in man and for his develop¬ 
ment of the medical applications of neutrons and 
artificially radioactive elements”; and on Lieutenant- 
Colonel Harry G. Armstrong, ’28, in recognition of 
his work in the field of aviation medicine. 

PUUDUE Uniykesity Conferred the honorary degtee 
of doctor of agriculture, at the commencement exer- 
ci^ on May 3, on J. Clyde Marquis, adviser of the 
Office for Foreign Relations of the Bureau of Agri¬ 
cultural Economics, U. S. Department of Agriculture. 

At spring congregation of the University of 
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Britijah Columbia held on May 14, the honorary degree 
of doctor of laws was conferred upon Dr. C. McLean 
Fraser, professor emeritus of zoology. Dr. Fraser was 
head of the department of zoology for more than 
twenty years. 

Ik appreciation of his twenty-five years of service 
to the Ohio State University and on the occasion of 
his impending retirement as chairman of the depart¬ 
ment of zoology and entonmlogy, the friends and as¬ 
sociates of Dr. Raymond C. Osburn tendered him a 
testimoiiiid dinner on the evening of May 11. A 
bound volume of letters from present and fonncr stu¬ 
dents and colleagues w'as presented to him. 

The recipient this year of the Henry Russel Award 
of the University of Michigan is Dr. Richard IL 
Frey berg, assistant professor of medicine and direc¬ 
tor of the Rackham Arthritis Research Unit. The 
award, made in recognition of ‘^distinguished achieve¬ 
ment in medical research,” is conferred annually by 
the university on a member of the faculty below tlie 
rank of associate professor, 

PaoFEflsOK Harry B. Walker, head of the agricul¬ 
tural engineering division of the College of Agri¬ 
culture at Davis of the University of California, has 
been elected president of the American Society of 
Agricultural Engineers. The annual meeting of the 
society will be held in Milwaukee from June 29 to 
July!. 

Members of the faculty of the University of Cali¬ 
fornia who will retire this year include Dr. William 
H. Wright, professor of astronomy and director of the 
Lick; Observatory; Dr. Robert T. Legge, professor of 
hygiene j Dr. Robert E. Keys, associate professor of 
denture prosthesis; Dr. Frank W. Lynch, professor of 
obstetrics and gynecology; Dr. Howard L, Howard, 
professor of pomology, and Professor John W. Gil¬ 
more, professor of agronomy. 

Dr. Robert F. IjOEB, since 1921 a meniber of the 
School of Medicine of Columbia University, has been 
appointed to tlie Lambert professorship of medicine. 
The chair was established this spring by the Columbia 
Board of Trustees in honor of the late Dr. Samuel 
Waldron Lambert, dean of the School of Medicine 
from 1904 to 1919. Dr. Lambert died on February 9. 

Professor Harold W. Bibber, of the department 
of electrical engineering at the Ohio State University, 
has been named j^rofessor of electrical engineering 
and admini.strative head of all engineering divisions 
at Union College, Schenectady, N. Y. 

De. M. Dok Clawson has been appointed director 
of dental education at Meharry Medical College, 
Nashville, Tenn. The establishment of this position 


Von. Nd. UH 

has been made possible by a grant from the Kellogg 
Foundation. 

Newly elected officers of the Sigma Xi Chapter of 
the Ohio State University are: Professor John B, 
Brown, physiological chemistry, President; Professor 
Dwight M. DeLong, zoology and entomology, Vice- 
president; Professor Alfred B. Garrett, chemistry, 
Secretary-Treasurer; Professor Jorgen M, Birkeland, 
bacteriology, and Professor Lincoln LaPaz, mathe¬ 
matics, Board of Electors. 

Robert M. Salter, head of the Division of Soil 
and Fertilizer Investigations of the U. 8. Department 
of Agriculture, has been appointed chief of the Bu¬ 
reau of Plant Industry, succeeding Dr. E. C. Auchter, 
who was recently appointed administrator of the 
Agricultural Research Administration. Dr. R. 0. E. 
Davis, of the Bureau of Chemistry and Soils, has been 
designated acting head of the Division of Soil and 
Fertilizer Investigations. 

The American Ornithologists Union has elected 
John T. Zimmer, executive curator of birds of the 
American Museum of Natural History, to the post of 
editor of The Auk, the official organ of the society. 
He takes the place of Dr. Glover M. Allen, who died 
on February 14. Manuscripts intended for publica¬ 
tion and books and papers intended for review should 
now be addressed to Mr. Zimmer at the American 
Museum of Natural History. 

Rudyerd Boulton, curator of birds at Field Mu¬ 
seum, Chicago, has been granted indefinite leave of 
absence to accept an appointment to the staff of the 
Coordinator of Information at Washington. 

Dk. W. Edwards Deming, formerly mathematical 
physicist with the Department of Agriculture and 
since 1939 mathematical adviser in the Bureau of the 
Census in chaige of sampling designs, has recently 
been detaOed for six months to the Inspection of 
Army Ordnance, in the capacity of adviser in sam¬ 
pling. At the end of the period he will return to the 
Bureau of the Census. 

Brigadier-General Robert H. Mh^ls, U. S. Army, 
has recently been appointed chief of the Dental Corps. 
He occupies the position made vacant by the retire¬ 
ment of Brigadier-General Leigh Fairbank, 

The application by the council of the Zoological 
Society, London, to the Privy Council for leave to 
suspend temporarily the post of secretary—now held 
by Dr. Julian Huxley—^bas been declared invalid. 
The decision, which reverses a previous decision by 
the Privy Council, follows efforts by an informal 
committee of fellows of the society in challenging the 
councD^s action. Dr. Huxley has offered to serve as 
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secretary “on leave” and without pay. liord Border 
has been nominated as president of the society in the 
place of Lord Onslow. 

Dh, Michael Heidelheroer^ of the College of Phy¬ 
sicians and Surgeons, Columbia University, gave on 
May 8 and 9 at the University of Wisconsin, under 
the RUBpices of the Wisconsin Alumni Research Foun¬ 
dation, lectures on “Modern Concepts of Immunity 
and the Part of Chemistry in Their Development.” 

The U. S. Civil Sorvic^j Commission announces that 
the closing date for the receipt of applications for the 
position of junior chemist will be June L The com¬ 
mission will continue to receive applications from 
women for these positions until the needs of the 
service have been met. All applications must be filed 
with the WasiiingUui office. Complete information is 
contained in the original announcement. 

Accorotko to the Journal of the American Medical 
Association the W. K. Kellogg Foundation has offered 
to each one of nearly a hundred and fifty schools of 
medicine, dentistry, public health and nursing in the 
United States and Canada funds to be used for loans 
to students and scholarships. The foundation leaves 
the matter of scholarships in the hands of the school. 
It is planned to set up loan funds so that payments on 
loans will be made to tlio schools and thus provide a 
continuing or revolving fund. The scholarships will 
bo granted on the basis of the scholastic ability, charac¬ 
ter and need of the applicant in comparison with other 
applicants. Tiie only restriction suggested is that it 
should not be more than $500 to any one student in 
any one year. 

The sixty-eighth annual meeting of the Amcricnii 
Neurological Association will be held at the Drake 
Hotel, Chicago, on June 4, 6 and 6, under the presi¬ 
dency of Dr. Lewis J. Pollock, Chicago. 

The American Society of Clinical Pathologists will 
hold its twenty-first annual meeting and its ninth 
seminar at the Hotel Benjamin Franklin, Philadelphia, 
from June 4 to 7, under the presidency of Dr. John 
L. Lattimore, of Topeka, Kans. His address will be 
entitled “The Pathologist as a Physician.” 

Spectroscopy, of which the practical applications 


have become important for the war effort, will bo the 
subject of a four-day conference that will be held at 
the University of Chicago from June 22 to 25, Sub¬ 
jects ranging from the spectra of comets to the mole¬ 
cules in synthetic rubber will be discussed in twelve 
sections. Of special interest during the present cur¬ 
tailment of dyes is the symposium to be held on June 
24 on tile spectra of dye molecules, in which will be 
reported the latest developments in dyemakiug. Those 
who will take part in the conference include James 
Frank, Nobel laureate, professor of physical chemistry 
at the University of Chicago; W. F, Meggers, the 
National Bureau of Standards; A. McKellar, Do¬ 
minion Observatory, Victoria, British Columbia; W. 
E. Williams, the University of London; F. L. Whipple, 
Harvard Observatory, and P. Pringsheim, the Univer¬ 
sity of Chicago. 

A CHAPTER of the Society of the Sigma Xi was 
established at the Illinois Institute of Technology on 
March 25. The national president, Dr. R. A. Gortner, 
and tlie national seeretai’y, Dr. G. A. Baitsell, Ixjok 
part in the ceremonies, attended by eighty local niexu- 
ber.s and delegates from seven other colleges and uni¬ 
versities. Dr. Rufus Oldenbiirger, associate professor 
of mathematics; Dr. David Boder, professor of psy- 
cliology; Dr. George Ziegler, physicist, and Dr. Hugh 
McDonald were elected President, Vice-president, 
Secretary and Treasurer, respectively. Dr. H. A. 
Bethe, of Cornell University, delivered an address 
entitled “Energy Production in 8tni‘s.” At a subse¬ 
quent meeting eleven members and sixteen associates 
were elected to the local chapter, the following pro¬ 
fessors being among those elected to membership: Dr. 
Hans Reissner, Dr. Vasili Komarew.sky, Dr. Michael 
Sadowsky and Dr. Myril Reed. 

It i.s reported that the War Department is planning 
to take over on August 1 the Battle Creek Sanitarium 
for use as a general base hospital. Its eatimat<^d value 
is $12,000,000. Dr. John Harvey Kellogg, who was 
medical director of the sanitarium for many years, is 
now a member of the board entrusted with control in 
the reorganization of 1938, after financial difficulties. 
The Army, it is said, will assume payment of a $1,271,- 
500 mortgage, $18,300 in unpaid taxes and other liens, 
amounting in all to $2,250,000. 


DISCUSSION 


THE GEOLOGICAL HISTORY OF THE 
BERMUDAS 

The Bermudas being oceanic islands, any evidence 
aM to their geological history is of considerable value. 
It is known from a single deep boring^ and from two 

iL. V. Plrston, Am. Jour. 5ot., 38: 189-206, 33M34, 
1914. 


seismic soundings^ that there is a voloanie core now 
lying at a depth of about 250 feet below sea level. 
Sayles® considers that this was cut down to its present 

2 G, P. Woolard and M. Bwing, Nature, 143; 898, May 
27, 1939. 

»H. W. Sayles, Proc. Am, Aoad., 66: 11, 880-467, 1931. 
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level wave action tertiary times and not dur* 

ing tbe period of mudi lower sea level of pleistocene 
times. Finally from the evidence of submerged caves 
(Sayles, loc. ci$,) and from peat bogs^ it is clear that 
sea level in Bermuda must at one time have stood at 
least 60 to 100 feet lower than at present, and possibly 
considerably more, while from raised beaches (Sayles, 
loc. cit.) it appears to have stood at one time at least 
25 feet higher than at present. 

Practically all the rocks now above sea level in Ber¬ 
muda are eolianites formed, together with alternating 
soil layers, during the glacial and interglacial periods. 
There is a small amount of marine limestone which, 
from its coarse particle size and the nature of its fos¬ 
sils, seems to have been consolidated from either beach 
sand or a very shallow water deposit. 

During dredging operations for the new Ainmean 
air base at Bermuda, large amounts of rock have been 
brought up from 30 to 50 feet below sea level in Castle 
Harbor. Those appear to fall into the following cate¬ 
gories: deepest of all is a reddish-brown clay, quite 
unlike anything previously knowm from Bermuda, and 
Dr. E. S. Larsen, who has examined it, states that it 
probably was derived from the weathering of volcanic 
rocks. It contains no fossils except forarainifera, and 
from its very fine texture would seem to have been 
deposited in fairly deep water, probably after rework¬ 
ing. Above this is calcareous rock, also of extremely 
fine texture, and characterized by the very abundant 
coral Cladoccra arbuscula Le Seur, many other fossils 
also being present. Above this again is a rock of 
siniilnr fine texture but characterized by the coral 
Occulina, which, while abundant in shallow water, 
extends deeper than most of the typical reef corals. 
Reef corals such as Meandra, Montastraea, Poritea 
and Sid^raatrea are rare or absent in these two rocks. 

Above these fine texture rocks is a much coarser cal¬ 
careous sandstone such as might be formed from the 
deposits in the shallow areas inside the present reefs, 
and containing most of the modern reef corals, but 
not Cladocera. Finally above these is unconsolidated 
sand, whose fauna resembles in most respects that of 
the present day. With the exception of small local 
patches of peat, which indicate temporary mangrove 
swamp conditions, the scarcity of purely littoral spe¬ 
cies is striking. 

The above is a summary of the observations which 
we have made to date, and which it is hoped will be 
considerably expanded when Dr. Frederick Foreman, 
who is working on the minerals from these formations, 
completes his investigations. The sequence of rocks 
and their fauna suggests a progression from fairly 
deep to shallow water conditions. As this range of 
probably several hundred feet is represented by only 

» A. S. Knox, Jour. Oeol^ 48: 7, 767'-780, 1940. 


30 to 50 feet of d^aits, the ehange was preBtunaUy 
due to either a rm of the land or a drop in sea level 
Since these deposits, except for the recent loose sand, 
are all below the land eolianites, they are presumably 
preglaoial. Also, in glacial times the sea level waa 
lower, and not higher than at present. According to 
Daly^ in late Tertiary times sea level was probably 65 
to 170 feet higher than it is now, and this would be 
quite sufficient to account for the observed sequence 
of fauna in the rocks. 

Hir^ABY B. Moors 

BioLoaiOAii Station, 

BSBlftTDA 

A GROUND SLOTH IN ALASKA^ 

Chilps Frick, honorary curator of the American 
Museum of Natural History, has kindly permitted me 
to examine and report upon a phalangeal element of 
an extinct megalonychid ground sloth from the Qua¬ 
ternary of Alaska. The specimen, No. F.A.M. 30844, 
a first or proximal phalanx, possibly of the fourth 
digit, manuB, is lai'ger than the corresponding bone 
in Nothrotherium and represents apparently a species 
of Megalonyx. Curiously enough, it is the only 
ground sloth material thus far recorded from the 
frozen muck of Alaska. This is all the more remark¬ 
able in view of the fact that during thirteen seasons 
of work since 3929 the Childs Frick Expeditions in 
cooperation with the University of Alaska have con¬ 
ducted intensive paleontological explorations in this 
northern region. The present specimen, found by 
Otto Wni. Geist during the field season of 1941, adds 
another large mammal to the extinct pre-tundra fauna 
known from Alaska. 

The site of discovery of the Megalonyx phalanx 
occurs on Cripple Creek, approximately fifteen miles 
southwest of Fairbanks. Associated fossil mammals 
from this region* include the woolly mammoth (Mdw- 
monteus primigenius), mastodon [Mammut amarf- 
c<mufn)f horse {Equus alaskae)^ bison {Biaon craaai- 
€ornis)f ovibovids {Symhoa tgrrelU and Bodtheriuin 
aargenti), camel (Cutnelopa)^ saiga antelope {Saiga 
ricH), as well as large oamivores like the great eat 
{Panthera atrox), short-face bear (Arctotherium 
yukonenaia) and dire wolf (Aenaoyon dirua). 

The genus Megalonyx is associated with the Pleis¬ 
tocene forest faunas of the more southerly regions of 
North America. Bemains of this mammal were first 
described by Thomas Jefferson from a limestone cave 
in western Virginia. Since then these ground doths 
have been encountered at a number of PXeistOeeiie 
localities in North America from southern Nuevo 

fi R. A. Daly, Bull Qeol doc, Amer., 73MB4^ 1933* 

1 Oontribution No. 335, Califonda Iisstdtate Of 
nology, 

fl O: Friek,Nae.JEri«f., 30: 69-80, 1930. llhwtrated. 



Laoiti^ Mexkot to eastern Waahkigtoii, The occur- 
renee in Alaska extends the geographic range of 
Megalmyx considerably to the north of its previously 
known distribution. 

CHS1STE& Stock 

A VBSTXOE OP BABYLONIAN INFLUENCE 
IN THERMOMETRY 

It is well known that our common measures of 
time and angles—in terms of degrees, hours, minutes 
and seconds—are derived from the ancient Sumerians 
of the Mesopotamian valley who made use of a soxa- 
gesimal system of numeration. It is less manifest, 
but nevertheless also true, that the common measure 
of temperature in terms of degrees Fahrenheit is like¬ 
wise a product of Sumerian or Babylonian influence. 

Galileo’s application of the telescope to astronom¬ 
ical observation hud an immediate and profound cHect 
on science. On the other hand, his invention of the 
thermometer apparently failed at first to impress 
either Galileo himself or his successors in science. 
This fact undoubtedly is to be ascribed to the lack 
at that time of a standard and universally repro¬ 
ducible scale. The Florentine academicians and their 
associates subdivided the interval between the extreme 
cold of winter and the greatest heat of summer into 
an arbitrary number of equal parts—sometimes fifty; 
or again one or more hundreds; or occasionally 360, 
to correspond to the Babylonian ‘degree” measure of 
the circle. Such thermometric scales competed during 
the seventeentli century with others, notably those 
based on the medieval division into eight degrees of 
heat and cold. During this period there wiis no one 
scale which conventionally was preferred either ns to 
fixed points or as to subdivisions. 

Very early in the eighteenth century Roemer carried 
out investigations in thermometry in which he chose 
the boiling point of water as his higher fiducial point 
and the temperature of a mixture of ice and salt as 
the point of extreme cold. It then remained for him 
to subdivide Uie interval between these points in some 
suitable manner. Numerous suggestions already had 
been mode by others, but Roemer’s choice in all prob¬ 
ability was determined by the fact that he was inter¬ 
ested primarily in astronomy. In this field Baby¬ 
lonian tradition, continued in Greek, Arabic and Latin 
treatises, had dictated the sexagesimal subdivision. 
In view of this situation it seems natural that Roemer 
should have adopted sixty divisions for his ther- 
mometeT. (Indeed, in this respect there was prece¬ 
dent for his action; almost a century earlier Telioux, 
a Roman engineer, had superimposed the sexagesimal 
OiAdivision upon a primary scale of eight degrees.) 
Roemer consequently designated his lowest and high¬ 
est temperatures as 0 and 60, respectively. He noted 
that on ibis basis water frose at about 7i or 8 degrees, 
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and that normal body temperature was approximately 
22} degrees; and Roemer cheeked the calibration of 
his thermometers through the use of these intermediate 
or secondary fixed points. 

The scale of Roemer never secured wide recognition, 
but it formed the basis of another one which did. 
Fahrenheit in 1708 visited Copenhagen and there 
found Roemer calibrating thermometers. Asa result 
he was led to adopt the same fundamental principles 
in his own work, with but minor changes. He chose 
the same minimum point as Roemer; but inasmuch 
us Fahrenheit was a maker of scientific instruments 
whose attention had been directed to thermometry 
through meteorology, he preferred to take body tem¬ 
perature as his upper limit. Then too he found 
Iii>eu)er’s sexagesimal subdivision too gross, so that 
Fahrenheit subdivided each of its sixty subdivisions 
into four parts. The freezing point of water thus 
became 4 x 8 or 32, and body temperature 4 x 22} or 
90. Later he changed the scale slightly so that normal 
body temperature should correspond to 96 instead of 
90. On this modified scale he found incidentally that 
water boiled at 212 rather than 240. *‘Fahrenheit” 
thermometers to-day are calibrated more accurately on 
the basis of the freezing and boiling points of water, 
so that Fahrenheit’s upper fixed point, body tempera¬ 
ture, is now only an incidental intermediate point, at 
98,6. Such successive modifications have served to con¬ 
ceal the sexagesimal subdivision in which our common 
or Fahrenheit measure of temperature originated. A 
recognition of this Babylonian basis will make dear 
that the figures 32 and 212 are not simply the result 
of an eccentric or capricious arbitrariness but repre¬ 
sent vestiges oLan ancient scale of numeration. How¬ 
ever, the decimal system (represented by the Centi¬ 
grade thern»onieter) appears to be in a fairer way to 
efface this remnant of Babylonian influence in ther¬ 
mometry than to displace it in the older fields of angle 
and time measure. 

Carl. B. Botcb 

Brooklyn College 

IMMUNITY AND RESISTANCE 

It is ray earnest hope that Dr. Rivers’s statement,^ 
“Immunity is resistance to infection or injury . . . 
will help to arouse extremely high resistance to the 
synonymous use of the words “immunity” and “resis¬ 
tance.” They have been used interchangeably by other 
writers, especially in medioal publications, but that 
does hot prove that it is desirable or proper usage. 
Each can serve us most satisfactorily if used to convey 
the i<tea indicated by its derivation. The word “im¬ 
mune” means free or exempt from any certain thing. 
The word “resistant” correctly used means that the 
object, either living or dead, oilers appreciable oppo- 

1 ThmAM M. Rivers, Soixnoe, 85: 107, 1942. 
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sition to whatever ia endeavoring to attack or to over¬ 
come it, and the amount of such opposition may be 
Blight or great. “Resistance” properly does not and 
should not convey the idea of complete exemption or 
freedom from any infectious agent or from disease in 
man, animals or plants. An organism may be immune 
from disease in the sense of distinct injury and not be 
immune from the infectious agent. It is true that an 
organism may be immune or resistant only under cer¬ 
tain conditions, and we have to recognize the factor 
of biological variations. The two words “immunity” 
and “resistance” are not legitimately comumtable and 
should not be used synonymously. The word resis¬ 
tance is too useful in its original meaning for indicat¬ 
ing that the force (virus in this case) encounters a 
clearly evident degree of opposition on the part of the 
host either to the process of infection or to the in¬ 
jurious effects which might be expected to follow such 
infection. The word “immune” should be reserved for 
those eases in which there is no evidence of disease or 
in which the infectious agent is unable to establish 
itself in the host. 

N. J. Giddings 

BuaxAU OF Plant Industry, 

IT. S. Department or Agriculture, 

Bivicrside, Calif. 

VITAMIN A FOR COLOR-BLINDNESS 

Publicity given in the press to our report to the 
Southern Society for Philosophy and Psychology has 
resulted in a flood of inquiries which make it desirable 
to summarize our results for the benefit of the scien¬ 
tific public, omitting the study by the junior author 
(now in 2;)rocess of publication) which Jed up to the 
practical work. 


(1) We have found it desirabk to administer Vita¬ 
min A in doses of 25,000 units. Most oases are cleared 
up in from three to eight weeks by one dose per day* 

(2) Administering 60,000 units per day seems to 
accelerate the cure*, but upset some digestive tracts. 
We suggest to inquirers that they take one dose (26,- 
000 units) after breakfast, and a second dose after 
dinner. If digestive trouble results, to reduce to one 
dose per day. 

(3) By “clearing up” a case, we mean enabling the 
patient to puss a standard color-vision test on which 
he has previously failed. The tests involved are 
chiefly of the chart type (Stilling, Ishahara, etc.), ad¬ 
ministered in the naval and air services. Perform¬ 
ance on worsted tests, however, are likewise made 
normal. 

(4) We do not know how “permanent” the cures 
are. That is a matter for further research. 

(5) We find, so far, no clear correlation between 
color-blindness and diet; nor have we definite evidence 
as to the effects of past infectious disorders. 

(6) Color-blindness, of the so-called “red-blind” 
type, obviously is not the simple “sex-linked Men- 
delian character” which popular theories have as¬ 
sumed it to be. Apparently, the causes of the con¬ 
dition are complex, 

(7) Persons who, when tested, are found to be 
color-blind, but who have not known it, may now rea¬ 
sonably be suspected of not having been color-blind 
very long. 

Knight Dunlap 
Robert D. Loken 

UNivERsiTy or Califoenia 
AT Lob Angeles 


SCIENTIFIC BOOKS 


DIMENSION 

Dimension Theory, By Witold Hurewioz and 
Henry Wali.man, 165 pp. Princeton University 
Press. 1941. $3.00. 

A DESCRIPTION of a geometrical object has to include 
a list of properties concerning curvature, convexity, 
connectedness, etc. First in any such list, however, 
would have to be a specification whether the object is 
a solid, a surface or a curve. 

If the object is simple, then this basic question con¬ 
cerning its geometric nature can easily be answered. 
The dimension of a simple object can, for instance, be 
characterized as the least number of parameters 
needed to describe its points.^ 

one parameter, t, is sufficient to describe the 
points of the circle a: = cos t, y = sin t. Two parameters, 


Up to the seventies of the last century all objects of 
geometry were so simple that their points could be 
described by parameters and equations. However, 
with the tremendous extension of the domain of ge¬ 
ometry due to Cantor’s theory of point sets innumerar 
ble entities were introduced which are far beyond the 
reach of these simple methods. They are defined by 
joining and intersecting infinitely many cubes and 
squares, by various successive approximations and 
limit processes, some even by processes involving in¬ 
finitely many unspecified choices. Naturally, to most 
geometrical objects of this enormous domain the 
classical characterization of dimension in terms of 
numbers of parameters is completely inapplicable. 

u and V, are needed for the description of the sphere in 
the usual representation E=:sinucoBV, ys:suiwsinv, 
9 = COB a. 
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Yet we are as interested in the dimension of the more 
complex entities as we are in that of simple 5gureS| 
and we unhesitatingly classify many of them as solids, 
surfaces or curves. 

To formulate the intuitive difference between these 
three classes one can devise a simple experiment whose 
outcome depends upon the dimension of the object to 
which it is applied. We cut out from the object a 
piece surrounding a given point. If the object is a 
solid we need a saw to accomplish this, and the cutting 
is along surfaces. If the object is a surface a pair 
of scissors suffLces, and the cuts are along curves. If 
we deal with a curve we may use a pair of pliers and 
have to pinch the object in dispersed points. Finally, 
in a dispersed object no tool is required to perform 
our experiment, since nothing needs to bo dissected. 
This characterization of dimension leads from «- 
dimensional to (n-l)-dimensional objects. It ends 
with dispersed sets, naturally called 0-dimensional, 
and, beyond these, with “nothing,” in set theory called 
the “vacuous set.” It is therefore convenient to con¬ 
sider the latter as - l-dimensional. The rigorous deli- 
nition of dimension, starting with the - 1-diinensional 
vacuum, reads as follows: A space is at most (n-1)- 
dimensional if each point is contained in arbitrarily 
small neighborhoods with at most (n - l)-dimensional 
boundaries. It is n-dimensional if it is at moat »- 
dimensional without being at most (n-1)-dimen¬ 
sional. 

During the last two decades an extensive theory has 
been derived from this dellnition. The need of an 
up-to-date exposition of dimension theory has been 
urgent for some years. Hardly any one is as well 
qualified to write such a summary as is Witold 
Hurewicz, who from the time of his Vienna doctoral 
thesis in 1925 has brilliantly contributed to the de¬ 
velopment of this branch of modern geometry. His 
collalwrator, Henry Wallman, is noted for recent 
work in topology. 

Their exposition, which is unsurpassed in elegance, 
covers not only most of the important results of di¬ 
mension theory, in particular those of recent origin, 
but also discusses related topological questions. Con¬ 
cise definitions of even the roost primitive concepts of 
topology are to be found in the text or in the alpha¬ 
betical index at the end. The book can therefore be 
recommended as on excellent introduction into modern 
topology. 

An introductory chapter outlines the development of 
the dimension problem and various approaches to its 
solution. The next chapters develop some of the re¬ 
sults obtained before 1928. In several cases (in par- 
tieular, with regard to the so-called local dimension) 
the proofs yield stronger statements than the authors 
aetimlly formulate in their theorems. 


Chapter IV contains a new proof of the fact that 
the M-dimensional space of analytic geometry is n- 
dimensional in tlie sense of dimension theory. The 
last section of this chapter is devoted to spaces of 
infinitely many dimensions. In the opinion of the 
reviewer this is a branch of dimension theory promis¬ 
ing many important applications in the future since, 
HO far, in the theory of functional spaces and oper¬ 
ators dimension theory has received less attention than 
it deserves. 

On the other hand, dimension theory has applied 
with great advantage functional spaces, as is shown in 
Chapter V, containing the theorem that each n-dimen- 
sional space can be topologically embedded into (t.c., 
is horacomorphic with a subset of) the (2n +1)-dimen¬ 
sional Euclidean space. P^'or instance, each curve 
(even a curve contained in a space of infinitely many 
dimensions) can be topologically embedded into our 
S-dimensional space, each surface into the 5-dimen¬ 
sional Euclidean space, etc. While it is easy to con¬ 
struct a curve which can not be embedded into the 
plane, it was difficult to prove the existence of a 
surface which can not be embedded into the 4-dmien- 
sional space, and, in general, of an n-dimensional 
complex which can not be topologically embedded into 
the 2n-diinensional space. That A. Flores' solution 
of this problem is only mentioned and not reproduced 
in “Dimension Theory” will be regretted by many a 
reader of the book, and the same may be said about 
Pontrjagio's example of two 2-dimensional spaces 
with a 3-dimensional product. The elaboration of 
these important examples would have been worth a 
few additional pages. 

Chapter VI discusses mappings of spaces on the 
w-dimensionni sphere and ends with very simple 
proofs of such classical results as the Jordan 
theorem for the n-dimensional space generalizing the 
fact tlmt the 2-dimensional space {i.e., the plane) is 
disconnected by the omission of the topological image 
of a l-dimensional sphere {i.e,, a circle). After a 
sliort discussion of dimension and measure, a last 
chapter contains an excellent introduction into homol¬ 
ogy theory relating topology (and dimension theory) 
to algebra. 

An appendix explains why the authors have re¬ 
stricted the development of dimension theory to 
separable metric spaces. Extended to still more 
general spaces the concept of dimension mentioned in 
this review has some rather strange properties, while 
the extension of similar definitions, as Wallman re¬ 
cently dbeovered, leads to almost unbelievable 
paradoxes. 

We speak of a function of sets in a space if with 
each subset of the space (or at least with each subset 
of a certain kind) a number is associated. Dimension 
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is such a function of sets in a Euclideiui space, mea^ 
sore is another one. The book ends with the question 
as to which properties characterize dimension among 
all possible functions of sets. It is to be hoped that 
this remaric may, as many other remarks of the book 
undoubtedly will, stimulate further research in this 
dif^cult but really fundamental field of modem 
geometry, 

Karl Mengeir 

■Universitj of Notre Bahe 

CHEMISTRY 

Frinciples of General Chemistry, By Stuart R. 

Brinkley. Third edition, x + 703 pp. New York: 

Macmillan Company, August, 1941. $4.00. 

In comparison with the second edition (1933) of 
this well-known college text, this new one offers some 
changes in the order of the topics in the introductory 
chapters, to render more effective the scientific deduc¬ 
tions which follow. In line with modem develop¬ 
ments, increasing use is made of physico-chemical 
concepts in theoretical discussions and in their appli¬ 
cation to practical industrial processes. A chapter 
has been added dealing with the nucleus of the atom, 
artificial radioactivity, transmutation of the elements 
and nuclear fission. In other respects, also, the work 
has been brought up to date. 


General Chemisfty. By HiJfctoY N. Kotittas- 
edition, viii + 720 pp, Ncfw York: Macmillan Com^ 
pany. June, 1941. $3.75. 

Of the many books on general chemistry wbidi 
have appeared during recent years, few have presented 
the subject with the charm and allure which oharae^ 
terize this new edition of Dr. Holmes’s justly popular 
text. Simple, straightforward and clear, in its nar¬ 
ration and discussions, it is not only easy but also 
exceptionally interesting reading. The innumerable 
ways in which chemistry concerns our lives, our indua- 
tries and our civilization are illustrated by arresting 
examples. Any student who digests what this book 
contains will have acquired, in addition to his chemical 
knowledge, a surprising store of useful information 
and a pretty good general education. 

The new material added to the third edition (1936) 
concerns the conception of cleetrovalenee, covalence 
and coordinate covalence, nuclear chemistry, radia¬ 
tion chemistry, colloid chemistry, uranium fission, new 
achievements with giant cyclotrons, chemotherapeutic 
advances, etc., as well as the later developments in 
manufacturing chemistry (synthetic rubber, Nylon, 
etc.). Each chapter concludes with ^^Exercises” and 
‘‘References.” 

Marston T, Bogert 

Columbia Uniybesitt 
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SOCIETIES AND MEETINGS 


THE SECOND LAS CRUCES MEETING OF 
THE SOUTHWESTERN DIVISION 

The twenty-second annual meeting of the South¬ 
western Division of the American Association for the 
Advancement of Science and eight associated societies 
and institutions was held in Las Cruces, New Mexico, 
during the week of April 27. The associated societies 
were the American Association of University Pro¬ 
fessors, Clearing House for Southwestern Museums, 
El Paso Archaeological Society, Mathematical Asso¬ 
ciation of America, New Mexico Academy of Science, 
Society for American Archaeology, State College Bio¬ 
logical Society and White Sands National Monument. 

Although there were those who felt the meeting 
should not be held because of the war emergency, the 
paid registration of ninety seems to have thoroughly 
proved the wisdom of carrying on. One objection to 
holding meetings at the present time is that most per¬ 
sons drive and now the rubber situation will keep 
them home. In answer to this, it is worth noting that 
about 40 per cent, of the papers presented were the 
product of teachers and research workers residing at 
the host institution. This situation is often overlooked, 
but during the months to come we are going to realize 
more and more the importance of taking scientifie 


meetings to men and women who for one reason or 
another rarely have the opportunity of going to a 
meeting away from home. What is equally impor¬ 
tant is the necessity of vacations even during war 
times, and these can frequently be combined with 
business. 

The New Mexico State College of Agriculture and 
Mechanic Arts, serving as host institution, was aided 
by the New Mexico State College Experiment Btaiicm, 
the U. S. Bureau of Plant Industry and the White 
Sands National Monument. The college was founded 
in 1889 when travel was by way of the “Jornada dd 
Muerto” or by the Santa Fe railroad. It is boated at 
State College, which lies at one comer of a triangle, 
having sides of three to four miles, the other eomert 
being; occupied by Las Cruces and Mesilla. To the 
east lie the Organ Mountains with one of the moat 
beautifully serrated skylines to be found in North 
America. The country is rich in traditiem and folk 
bre going back to the days when it was still beyond 
the United States and was a part of Old Mexico. The 
museum at Old Mesilla, a village of adobe buildiilff, 
ia filled with historic artieles associated wi^ both the 
peaceful settlers and the bandits of old/iudii as {l^ly 

the Kid. ■ - V 
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A large measure of the sueeess of the meeting was 
due to the carefully selected local committee, headed 
by Professor C. W. Botkin. The meeting was offi¬ 
cially opened by a weleoming address by J. W. Bran¬ 
son, acting president of the college, to which Dr. Win. 
M. Craig, president of the division, responded for the 
association. 

After-dinner addrcases were given by Drs. John D. 
Clark and Donald D. Brand, of the University of New 
Mexico at Albuquerque, on “Conservation Since 1933^' 
and “Observations on Certain South American Econo¬ 
mies/' re 8 peciivel 3 \ The thirteenth annual John Wes¬ 
ley Powell Metimrial Lecture was given in the Bran- 
igan Memorial Library in Las Cruces on Tuesday eve¬ 
ning by Mr. Howard W, Blakeslcc, joint Pulitzer 
Prise winner in journalism in 1937. Mr. Blakeslcc, 
who is the science editor of the Associated Press, 
spoke on “Science Moves Ahead," 

Most of the eighty-seven papers whose titles wore 
printed in the program were delivered by tlie authors 
in person, but more urgent government assignments 
kept some from coming to Las Cruces. These titles 
showed the mark of war as well as of peace, ranging 
from “The Anatomy of Guayule,” by Ernst Art- 
schwager, of the Bureau of Plant Industry of the 
U. 8. Department of Agriculture, to “A Preliminary 
Examination of Some Proposals for World Recon¬ 
struction," by Professor P. M. Baldwin, of the New 
Mexico State College. These papers were delivered 
in the four rather general sections of Biological, 
Mathematical, Physical and Social Sciences. 

Both the palate and the artistic sense were given a 
rare treat on the occasion of the Wednesday noon 
Spanish luncheon at “La Posta" in Old Mesilla. “La 
Posta" is operated by the Griggs family, descendants 
of the pioneers, in the original adobe building made 
famous by its rare tradition and modem excellence. 
After the luncheon, Dr. Fabian Garcia, director of 
the Experiment Station and a native of Chihuahua, 
Meiico, told many interesting stories of the early days 
in the village, including many of his own personal ex¬ 
periences which were told partly in Spanish, partly in 
English, 

Tuesday afternoon was devoted to an excursion to 
the **White Sands National Monument," fifty-four 
miles northeast of Las Cruces near Alamogordo, New 
Mexico, This largest of the rare gypsum deserts cov¬ 
ers more than 600 square miles of snowdrift-like 
“sand" dunes eonsisting of sparkling white dehydrated 
ealeinm sulphate. Some of these dunes are over fifty 
feet high and are constantly being moved by the pre¬ 
vailing "winds. Descriptive talks were ri^en on the 
j fi^niids by Dr* W. B. McDougall, of the Park Service, 
ph 1^0 and Deyelopm^t of White Sands 

Narional Mouament"; %y Dr. S. Taimage, of the 
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Department of Geology of the New Mexico School of 
at Socorro, on “Gypsum on Tour"; and by Dr. 
F. W. Emerson, of the Department of Biology of the 
New Mexico Highlands University at Las Vegas, on 
“Some Biologitjal Relations of the White Sands." 
After spending more than an hour climbing upon the 
dunes and sliding down the steep faces, the scientists 
with wives and children were thoroughly ready to do 
justice to the “Chuck Wagon Supper" which was 
prepared on the grounds. 

On Wednesday evening Dr. Win. M. Craig, retiring 
president, delivered his address on “The Rdle of Spec- 
trography in National Defense," in the auditorium in 
Hadley HaU. 

For those who stayed over on Thursday there was 
a choice of visiting the Jornada Experimental Ranges 
of the New Mexico College of Agriculture and Me- 
clmnic Arts and of the U. S. Forest Service, a trip 
to the Organ Mountains to study the native flora and 
fauna, the Conkling Cave and Bishop's Cap Moun¬ 
tain, or to BjI Paso, Texas, and Juarez, Mexico. 

At the annual business meeting, Dr. H. P. Mera, of 
the Ijaboratory of Anthropology at Santa IFe, New 
Mexico, was cliosen president, and Professor F. H. 
Douglas, of the Denver Art Museum, was chosen vico- 
president. New members of the executive council 
chosen were Dr, Wm, M. Craig and Dr. JS. W. Haury. 

Section officers elected for the coming year were: 

Biological Sciences: 

Dr. E. F, Castetter, Chairman, University of New 
Mexico. 

Dr, Edna Johnson, Secretary, University of Colorado. 

Mathematical Seiencee: 

Dr. Emmott Hazlowood, Chairma7i, Texas Technolog¬ 
ical College. 

Dr. P, M. Swingle, Vice-Chairman, New Mexico State 
College. 

Dr. H. D. Larsen, Secretary, University of New 
Mexico. 

Physical Sciences: 

Dr. O. B. Muonch, Chairman, Now Mexico Highlands 
University. 

Dr. Parry Beiche, Secretary, Albuquerque, New 
Mexico. 

Social Sciences: 

Professor F, H. Douglas, Chairman, Denver Art 
Museum. 

Professor W. W. Postlethwaite, Secretary, Colorado 
College. 

The 1913 meeting will be held in Colorado Springs, 
Colorado, and the 1944 meeting in Phoenix, Arizona. 
An invitation to meet in Los Vegas in 1945 was re¬ 
ceived, but action was postponed. 

Fkawk E. E. Gbbmakn, 
Executive Secretury-Treaeurer 

tJNmasiTT or Coiahudo 
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REPORTS 

THE AMERICAN MUSEUM OF NATURAL Concerning the war effort it is interesting to learn 


HISTORY^ 

A GRATiFTiNG increase in visitor attendance and 
tauseuni membership, the completion of many impor¬ 
tant exhibits, a splendid output of scientific publica¬ 
tions aiid many additions to museum collections make 
1941 a year of important progress. Merely to glance 
at the contributions of the scientific, educational and 
administrative departments to this annual report is to 
appreciate the extent and immense value of the work 
carried on in this institution. 

Early in the year the trustees, through a Survey 
Committtee, commenced an investigation into the mu¬ 
seum, and this work will be carried on by the Plan 
and Scope Committee of the scientific staff. Impor¬ 
tant changes in trustee and staff organization are be¬ 
ing made to enable the museum not only to move 
towards a definite plan of development but to operate 
more efficiently within its limited budget. In these 
changes one salient fact is recognized, that the scien¬ 
tific staff gives the museum its importance not only 
in the fields of natural science but in general public 
recognition. The great collections, the exhibits, the 
educational work in schools and colleges all alike must 
be based upon the highest scientific standard and 
knowledge, which can come only from the men and 
women who compose the scientific staff. Better to 
enable this group to work, freely to express itself, 
and to create, develop and carry out great museum 
plans is the important aim of the trustees. Our scien¬ 
tists fully realize that the “ivory tower^' aspect of sci¬ 
ence is a thing of the past, and that the whole work 
and development of our institution must be integrated 
with the life of the community and the nation. 

This nation is dedicated to the principle of enlight¬ 
ening its citizens—free minds, not closed minds—free 
search for knowledge, not propagandized thought. 
Our great museums are repositories for knowledge; 
they not only germinate free thought but minister to 
man’s insatiable desire to know more about himself 
and the world. Museums are one of the important 
social agencies wherein man develops his spirit 
outlook, and in the total war in which this country, is 
engaged the spirit of a free people must be nourished. 

SPECIAL 

THE RELATION BETWEEN NUCLEIC ACID 
AND GROWTH* 

Recent work employing isotopic tedhniqueB em¬ 
phasizes that most tissue constituents undergo con- 

1 Annual report of the president to the trustees of the 
American Museum of Natural History and to the Mu¬ 
nicipal Authorities of the City of Now York. 


that the scientific staff is uniquely qualified to provide 
information for various governmental agencies and 
invaluable data for our military and naval forces. 
Thus, the museum will provide vital information on 
parasites prevalent in war; the importance of insects 
in war; rodent disease carriers; the distribution and 
habits of, and safeguards against, poisonous snakes; 
illustrations of tests used to determine the fitness of 
soldiers; the war terrain of various parte of the globe 
which have been studied and visited in person by our 
scientists and explorers; descriptions of inhabitants 
and tribal customs, of flora and fauna; charts of ocean 
currents in the Caribbean and other waters, and other 
topics. Of aid to pilots and ocean navigators is our 
Hayden Planetarium course in celestial navigation. 
Research conducted by the museum in past years pro¬ 
vides knowledge of marine products useful in war 
time as well as marine fornis dangerous to shipping. 
Knowledge of nature’s incomparable camouflage sys¬ 
tem is useful. 

The department of education, in addition to greatly 
extending its service within the museum, is planning 
the creation of portable school museums to be circu¬ 
lated in the New York area, this work to be done in 
cooperation with other museums receiving city aid; 
establishment of “Hobby and Craft Development 
Centers”; establishment of “Community Museums”; 
integration of museum materials to illustrate various 
aspects of war areas; and organization of a radio 
scries dealing with the relation of natural science to 
war. 

Above all, the museum is a house of refuge from the 
stress of wartime existence and as such will continue 
to provide relaxation, enjoyment and inspiration for 
an ever increasing number of people. 

On behalf of President F. Trubee Davison, who is 
on active war service, and the Board of Trustees, I 
wish to express our deepest appreciation to the many 
hundreds of people who have given generously of their 
time, effort and means to carry forward the work of 
the institution. 

A. Perbt Osborn, 

First Vice-president 

ARTICLES 

tinuous synthesis and degradation. In view of the 
great biological stability of chromosomes in contrast 
to the variability of most other visible cell oonsiita- 
ents, it is of intere^ to know whether their com- 

* This is reprint No^ 53 of the Cancer Oozmnis«l<m of 
Harvard University. 
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ponente show relatively greater eheinieal stability as 
well. 

Several inveatigations have recently been made on 
the turnover of nucleoproteins and nucleic acids in 
normal and malignant tissues, usmg radioactive phos> 
phorua as a tracer, Hahn and Hcvcsy^ found a slow 
but appreciable turnover of nucleic acid phosphorus 
in all rabbit tissues studied. In the case of normal 
rabbit liver two thirds of the nucleic acid molecules 
were unchanged after dfiy days, whereas all other 
forms of organic phosphorus were entirely renewed 
in the course of a few days. Marshak,* in experi¬ 
ments with isolated nuclei, found a rapid turnover of 
phosphorus in the protein fraction of lymphoma and 
of resting liver, indicating to him a rapid synthesis 
and breakdown of nucleic acids in the nuclei of these 
tissues. The accumulation of P** in lymphoma nuclei 
and the increment over resting liver observed in re¬ 
generating liver, he ascribes to mitotic activity. 
Tuttle, Erf and Lawrence® noted that the turnover 
rate of P®* in the “nucleoprotein fraction” of leukemic 
infiltrated mouse tissues was three to four times higher 
than in corresponding normal mouse tissues. 

In the present experiments, 63 pure strain Slonaker 
rats weighing between 150 and 200 grams were in¬ 
jected intraperiioneally with neutral sodium phos¬ 
phate containing 15 to 30 microcuries of radioactive 
phosphorus (P®*). Thirty of these animals were 
subjected to partial hepntectomy 24 hours before P®* 
injection. This interval was chosen because we have 
shown* that it takes this long for mitotic activity to 
begin. The rats were exsanguinated under ether 
anesthesia at six intervals between 6 and 72 hours 
after injection. For each determination the livers of 
three rata were pooled and ground in ice-cold saline. 
A small aliquot of the resulting liver protein solution 
was precipitated with cold 8 per cent, trichloracetic 
acid. This precipitate, subsequently freed of phos¬ 
pholipids,® we have called “total protein,” and this 
corresponds to the “nucleoprotein” of Tuttle et al.,^ 
and Kohman and Kusch.® From an aliquot of the 
trichloracetic acid filtrate, inorganic phosphorus was 
precipitated with an amraoniacal solution of mag¬ 
nesium and ammonium nitrates. Nucleic acid was 
isolated from the rest of the original liver protein 

1 L, Hahn and G. Hevesy, Nature, 145: 469, 1940. 

* A. Marshak, Jour, Gen. Phya., 26: 276, 1941. 

»Jj. B. Tuttle, L. A. Erf and J. H. Lawrence, Jour, 
am. Invest., 20: 67, 1941. 

*A. M. Brues, D, B. Drury and M. C. Brues, Arch. 
Path., 22; 668, 1986. 

0 Proteins were freed of phospholipids by successive 
24*liour extraotionfi with 1: 3 alcohol-ether, hot alcohol 
and 1: 3 alcohol-ether. 

« T. P. Kohman and H. P. Busch, Proo. Soc. Bjjp. Biol. 
Med., 46: 408,1941. 


solution by one of two procedures, Levene’s^ and 
Hammarsten^® which was adapted to liver by omit¬ 
ting the calcium chloride precipitation. The protein 
remaining after the latter separation of nucleic acids 
is then freed of phospholipids® and termed “protein 
residue.” All these fractions have been analysed for 
P®* and P®*; results have been expressed as specific 
activities (P®®/P®^) of each fraction relative to the 
specific activity of the inorganic fraction of the same 
tissue. 

The results of our experiments on resting liver (Fig- 
1) show tliat the turnover of phosphorus in the nucleic 



Fig. 1, Besting rat liver. Specific activities of phos¬ 
phorus fractions at various time intervals after pM 
injection, expressed as per cent, of the liver inorganic 
phosphorus specific activity. PL—phospholipids; PB— 
protein residue; TP—total protein (trichloracetic acid 
precipitate, free of phospholipids); NA—nucleic acids: 
(L) obtained by Lovene^s procedure (open circles); (H) 
obtained by Hammarston^s method modified (closed 
circles). 

acid fraction is very much less than in any other 
phosphorus-contAining fraction. The “protein resi¬ 
due” has a rapid turnover of phosphorus, distinguish¬ 
able from the slower rate of nucleic acid and from 
the faster rate of phospholipid. The “total protein,” 
which contains both nucleic acid and “protein resi¬ 
due,” has a rate of turnover intermediate between the 
two, and examination of Pig. 1 wiD show that only 
about half the “total protein” phosphorus is nucleic 
acid phosphorus. Other writers have assumed that 
nearly all the phosphorus of the trichloracetic acid 
precipitate (when free of phospholipids) is contained 
in the nucleic acids.®*® 

In regenerating liver, however (Fig. 2), the in¬ 
creased P®® uptake by nucleic acid is of an order 

P. A. Leveue and L. W. Base, **Nucleic Acids,'' p. 
299, 1931. 

Hammarsten, Biochem. Z., 144: 383, 1924. 





l^ia. 2. Regenerating rat liver. Specific activities of 
phosphorus fractions at various time intervals after Pss 
injection, expressed as per cent, of the liver inorganic 
phosphorus specific activity. The symbols are the same 
as in Fig, 3. 

of magnitude which can be accounted for by the oyn- 
thesis of nucleic acid in the formation of new cells. 
The “protein residue^' here apparently has the same 
rate of turnover as in resting liver, indicating little 
if any relation to growth. The increased rate of 
turnover in the “total protein” is therefore due wholly 
to the higher uptake by its nucleic acid component, 
confirming Marshak’s interpretation on nuclei.* 

Our results serve to point out the discrepancies 
between the results of Hahn and Hevesy^ on nucleic 
acid and those of Marshak,* Tuttle et aU and Koh- 
man and Rusch.” We have confirmed the observation 
of the former workers that the turnover of nucleic 
acid in non-growing liver is very slow. The higher 
turnover rates found by analyses of “total protein”*-® 
are not necessarily representative of the nucleic acid 
portion alone. The relatively higher turnover found 
by Marshak* in the nuclei of resting liver cells prob¬ 
ably depends upon fractions of nuclear phosphorus 
other than nucleic acid phosphorus. Our methods do 
not distinguish cytoplasmic from nuclear nucleic acids, 
and some evidence has been obtained that the former 
have a higher rate of phosphorus turnover than the 
latter.® Thus the resting turnover of nuclear nucleic 
acids may be even lower than shown by our figures. 

The present results lend chemical confirmation to 
the belief that the nucleus is the stable element in the 
cell, and point to the nucleic acid component os a 
compound ensuring this stability. Changes in the 
more labile compounds within the cell can readily 
occur through shifts in the steady state, in whi<i 
rapid synthesis and degradation of these compounds 
are balanced. In the case of nudde adds, such con- 

»A, M. Brues, M. M. Tracy and W. B. Oohn, unpub¬ 
lished data. 


tifinons tonurm emm raxy dbvly^ while eyalitiisiii 
takes plaoe rapidly dttring growth, This distitigtttiib- 
ing eharaotemtie of nudde adds may be of great 
importance for the mechanism of growth. 

Austik M. Broks 
MAajoKis M. Tract 
Waldo E. Cobk 

Laboratoeies or the OoLiirs P. 

Huntikotox MsifoarAL Hospital, 

Haevaed Univbesitt 

ISOLATION OF A FILTERABLE VIRUS FROM 
CHICKENS AFFECTED WITH “BLUE 
COMB” DISEASE 

Fob the past several years poultry pathologists 
throughout the Northeast have repeatedly encountered 
a disease entity in domestic chickens, and to a lesser 
extent turkeys, of unknown origin. It is referred 
to as blue comb, pullet disease, “X” disease and sev¬ 
eral other such terms referring to the symptoms ex¬ 
hibited or the conditions or time of encounter, Jung- 
herr and Levine^ have given a detailed description of 
the gross and microscopic lesions of the disease as 
well as their observations on its epidemiology and 
mortality rate. All attempts, with the possible excep¬ 
tion of one by Bullis,® to transmit this condition from 
one bird to another of similar age have failed. 

At the University of New Hampshire Agricultural 
Experinient Station in September, 1941, the writer 
had the opportunity of observing the course of the 
malady in two docks in which the attack was extremely 
acute and severe. Many of the birds were found dead 
without having been observed sick; others died after 
an illness of only a few hours. From the blood stream 
of such acutely affected birds from both we 

have been able to obtain a filterable agent that grows 
readily on the chorio-allantoic membrane of chick em¬ 
bryos. One strain has been carried through 66 trans¬ 
fers made at 72- or 96-hour intervals and the other 
strain through 39 such transfers. A third strain ob¬ 
tained from the eggs of an infected dock is now in 
its seventh transfer. 

When the infected chorio-allantoic membrane, 
embryo or embryonic duid are injected into suscepti* 
bie chickens they, after 84 to 96 hours, become aome-' 
what depressed and cyanotic. Death has not been 
produced by such an inoculation. If the inoculated 
birds ore sacrideed at the end of 96 or 120 hours the 
following gross lesions may be observed; subentoBeoas 
edema, generalked icterus, hemorrhages into the sk^- 
tal muscles, marked congestion and swelling of liver 
and kidneys, collection of urates in ureters, peteefaia- 

ilBIrwia dimgherr and J. L. Levine, /cwr. 
erisory 2: 4, 96W71, 1941» 

SR. L. Bullis, perst^ communleatioa, IHL 
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of sub-peri- 

osleid jSbt boOesi bemorrbage into the 

and an aeute catarrhal or heiuorrhagic duoden¬ 
itis. Various combinations of these lesions urill be 
eneoQBtered. If the bird is not sacriEced the lesions 
will tend to disappear by the seventh day after in¬ 
oculation. A xnieroseopio examination of the liver of 
birds sacrificed at the end of 96 hours reveals foci of 
cloudy swelling. These swollen liver cells also reveal 
contracted pyknotic nuclei. The kidney changes are 
more pronounced but are also limited to foci. The 
epithelial cells lining the tubules show stages of de¬ 
generation varying from swelling with contracted 
pyknotic nuclei to actual destruction of the cells. 
The glomeruli are markedly swollen and contain few 
exythroeytes. There is round cell infiltration between 
the tubules in these foci. 


A suspension of the feces ahd intestinal contents of 
experimentally infected birds is infective to other 
birds of the same age when given by way of tihe 
mouth. A'bacterial free filtrate of the feces is infec¬ 
tive when injected intraperitoneally. Bacterial free 
fecal filtrates are also capable of establishing the viius 
in incubating chick embryos. The virus is readily 
filterable through either or both the Seitz E-K 3 and 
the Chamberland-Pasteur L-3 filter. 

Since this filterable virus alone does not produce 
death when injected into birds of a susceptible age 
we can not^ at this time, say with any certainty that 
it is the sole etiological agent of the so-called *i>]ue 
comb” disease. 

E. F. Waller 

AoBicuLaTnaAL Experiment Station, 

Univebsity or New Hampshire 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A SIMPLE ULTRACENTRIFUOB WITH 
PLASTIC ROTORi 

The ultraoentrifuge constructions presently in use 
are based either on the principle of the oil-turbine 
velocity centrifuge, equipped with mechanical bear¬ 
ings and a vertical steel rotor, or on the principle of 
the bearing-less ‘Spinning top,” which represents an 
air turbine fioating on a cushion of compressed air. 
The analytical centrifuges of McBain and the concen¬ 
tration and optical centrifuges of Beams, Wyckoff 
and Pickels and Bauer are derived from the latter 
type. The most frequently employed rotor material 
in these constructions is duralumin. 

During a recent visit to the Svedberg centrifuge 
laboratory of Professor J. W. Williams,* at the Uni¬ 
versity of Wisconsin, it occurred to the writer that the 
use of materials of very low density for the conatruc- 
ti<m of ultracentrifuge rotors might result in a con¬ 
siderable simplification of centrifuge design and ob¬ 
viate the necessity of employing expensive steel and 
aluminum aUoye which are now difficult to procure on 
account of the National War effort. The first trials 
were made in Madison with 0.6 inches thick discs of 
polystyrene and of poiyaerylic, transparent resins of 
1.6 and 2 inches diameteir, respectively. With the 
mechanical assistance of Messrs. E. Hanson and L. 
Henke these discs were transformed into simple air- 
turi^ines. Employing a 2^ineh Ludte disc, tank nitro- 
: as propellant and a primitive optical set-up with 

a spectacle lehs as objective, the sedimentation of ag- 
Ippcgated earthworm hemoglobin within the cylindrical 

i This work was aided by a grant fiom The Jane Coffin 
CtttMs Memorial Fund for Medieal Besearoh. 

a'Tke writer wieheii to tha^ Professor JT. W. Williams 
eacouragiiiig interest in this 


fluid cell was photographed with the kind help of Mr, 
Ch. Vilbrandt, Since the Lucite turbine showed no 
signs of irreversible deformation, even when spun for 
10 minutes at approximately 40,000 r.p.m., the writer 
felt encouraged to continue these experiments with 
plastic rotors after his return to New Haven. A 
2-inch Lucite turbine was accelerated to 57,000 r.p.m, 
with the aid of 80 pounds air-pressure per square 
inch, as measured with the Kahler-Hunt photoelectric 
speed-measuring circuit. After the mechanical fea¬ 
tures of the centrifuge had been improved in vari¬ 
ous respects, the construction of a 6-inch plastic tur¬ 
bine was undertaken with the mechanical aid of Mr. 
H. Nelson. Throughout the later phase of this work 
much benefit was derived from the expert advice of 
Professor F. W. Keator, of the Department of 
Mechanical Engineering, and several improvements, 
based on his suggestions, were incorporated in the 
design. 

A schematic drawing of the centrifuge at its present 
stage of development is reproduced in Fig. 1. 

The top speed, thus far attained with this model, 
has been 17,406 r.p.m. at 48 Ibs/sq, inch air-pressure 
and an estimated free air flow of 4() to 60 cubic feet 
per minute, yielding a force of 20,200 times gravity 
at the center of the analytical fluid coll which is situ¬ 
ated at a distance of 6 cm from the center of rotation. 
This speed is sufficient to cover practically the entire 
size range of plant and animal viruses as given by 
Stanley,* and, in general, to bring about molecular 
sedimentation, at appreciable rate, of protein par¬ 
ticles from about 10^ molecular weight upwards. As 
examples of such materials, the sedimentation of 
earthworm hemoglobin and of Stanley’s crystalline 

3W. M. Stanley, in Handb. d. V’irusforBchg., p. 538. 
Wien, 1988. 
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Fig, 1. Air-turbine Ultracentrifuge with Plaetie Rotor, 

Lucite rotor, 0,5 inches thick, 6 inches diameter, with 
flutinga milled into the periphery; B, analytical fluid cell 
(see below), inserted in cylindrical cell hole; 0, brass disc, 
connected with similar disc on other aido of rotor by brass 
bushing and screws; I), axle, made from 3/16 inches thick 
drill rod, fastened to C and turned down and surface- 
hardened at ends to flt E; E, Torrington needle bearing, 
3/16 inches, mounted in casing, 11, and carefully aligned 
with bearing on opposite side, F, Pi, brass contacts, in¬ 
serted in rotor surface; 0, contact brush, made from 
spring bronze, insulated from casing H, adjustable in 
position; H, centrifuge casing, made from sheet brass; 
I, semi-circular opening in casing, H, to permit free 
escape of expanded driving air; J, air-jet, 7/32 inches 
lumen, trumpet-shaped at inlet end and conforming with 
rotor shape at outlet end; K, angle for mounting on 
wooden base. Insert B, analytical fluid cell, made by 
cementing, with Lucite cement, two outer discs of color¬ 
less Plexiglas resin to central disc of red Plexiglas into 
which a sector-shaped opening of 12 mm. height and 8 
mm. depth has been cut, connected with periphery by 
narrow drill hole, through which the solution under study 
is introduced with a hypodermic syringe. "When in use, 
the cell is inserted into cell hole in rotor with the drill 
hole pointing towards the rotor center and the broad base 
of the sector pointing towards the periphery, Buring 
operation, the centrifuge is covered by a stool guard, made 
from 0.5 inch thick boiler plate by welding, equipped 
with openings opposite the cell holes and slots near the 
base to permit escape of air stream, 

tobacco mosaic virus protoin,* with sedimentation 
constants of S 20 = 60x10-^8 and 176 x ^nd mo¬ 
lecular weights of 3 x 10« and 40 x 10«, respectively, 
has been photographically recorded (Fig. 2), employ¬ 
ing the 6-inch Lucite rotor. 

The definition of the sedimenting boundaries, aa 

* The writer is indebted to Dr, W. M. Stanley for a 
sample of this material. 
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Fio. 2. Sedimentation Diagram of Stanley's Crystal¬ 
line Tobacco Mosaic Virus Protein obtained with 6~ineh 
Plastic Airturbine, 1 per cent, virus solution; 9,000 r,p,m. 
(6430 X g.); Toepler sehlioren band method; 20 sec* 
exposures on Eastman contrast lantern slide plate; light 
source, Mazda 200 watt projection lamp; scbllcren lens, 
Kodak projection lens, F = 4 inches; camera lens, Kodak 
anastigraatic lens, P r: 4 inches. 

exemplified in Fig. 2, the regular rate of sedimenta¬ 
tion during the individual intervals, and the values of 
the sedimentation constants obtained for the virus 
with this centrifuge (sjo-lST and 161x10*'®) as 
compared with that determined in our Beams ultra¬ 
centrifuge (s^o ~ 175 X10for the same prepara¬ 
tion, may be regarded as evidence that sedimentation 
in the plastic rotor proceeds essentially undisturbed 
by mechanical vibration or thermal convection cur¬ 
rents. 

The plastic rotors may be adapted to use in centri- 
fuge microscopes as well as in analytical uUracen- 
trifuges. The contact arrangement indicated in Fig. 
1 (parts F and G) has been used to synchronize a 
stroboscopic light source {e.g., Strobotak of the Gen¬ 
eral Radio Company) with the rotor and to examine 
living cells during centrifuging with a low-power 
microscope.® In this manner, the stratification of 
Arbacia eggs has been observed with as yet not wholly 
satisfactory results. 

Kxmr G. Stbbn 

School or MEDicm®, 

Tale University 

fi The author is indebted by Professor N. E, Harvey for 
valuable advice and the loan of a Strobotak lamp. 
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FORTY YEARS OF HELPING THE FARMER WITH 

KNOWLEDGE^ 

By Dr. W. H. CHANDLER 

univkrbity or California 


In 1900 the United States Department of Agricul¬ 
ture, state experiment stations, state agriculturnl col¬ 
leges and secondary agricultural schools expended 
about two and a half million dollars, in 1940 more 
than a hundred and ten million dollars; this last in¬ 
cludes the cost of vocsational agriculture in high 
sefaools. In 1900 many of the colleges were still ac¬ 
cepting students with little or no high-school training. 
Such subjects as mathematics, chemistry, physics and 
English were taught in courses about equivalent to 
those taught in high schools, and a considerable per- 

1 Parts of the address as retiring vice-president and 
chairman of the Section on Agrioulture, American Asso¬ 
ciation for the Advancement of Bolenee, Dallas, Texas, 
December 30, 194L 


centage of students enrolled in agricultural colleges 
were taking these courses to prepare for admission to 
other colleges. The teachers in agricultural subjects 
seemed to be exceptionally earnest and had developed 
forcefulnesa by their contact with robustly critical 
audiences at farmers' meetings. What most of them 
taught, excepting teachers in soil science, animal nu¬ 
trition and entomology, was the result of reason¬ 
ing from inadequate knowledge of plant and animal 
processes, experience of exceptional farmers who 
wrote for farm journals or talked in farmers' meet¬ 
ings and data from rather poor field trials that were 
beginning to be published. 

Soon after 1900 new men were taken on rather 
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rapidly m ooUeiges and experiment Btatione, mostly 
men 'With, good personalities who manifested an in* 
teresf in agtieuitural problems and had completed 
only the rather snperUcial curricula for the bachelor^s 
degree. These undergraduate courses had not been 
intensive enough to disclose capacity or lack of ca¬ 
pacity to study such problems as tliey would en¬ 
counter. Many of them never acquired as much sci¬ 
entific training as their teachers had. They tended 
to emphasize the view that they were practical rather 
than scientific. Some depended for success upon 
rattier arrogant forcefulness and contact with the in¬ 
fluential fanners and business men such as bankers 
and newspaper men. Many such business men had 
become interested in improving the fanners and were 
glad to sxipport plausible efforts by such aggressive 
young men. Some of these men whose spiritvS were 
too animated for patient, effective study, accepted 
industrial eniploytnent during or following the first 
world war, witli companies expecting to profit by 
farmers^ increased purchasing power. 

Tiie ten or fifteen years following about 1900 may, 
1 think, be called the propaganda era in agricultural 
education. With the purpose of uplifting the farmer 
quickly men were sometimes employed for extension 
activities who knew too much: a worker in one agri¬ 
cultural college said that his extension assoctak* could 
make more discoveries during one lecture than tlie best 
scientific worker could make in a lifetime of research. 
Perhaps the dogma that was the subject of most ser¬ 
mons was that of the water-conserving effect of a dust 
mulch maintained by diligent cultivation. Yet one 
experiment station in seeking support now claims 
to have saved the farmers of its state ten million dol¬ 
lars a year by having discovered that the story of the 
dust mulch was not true. 

By 1904 f)r a little later many of the agricultural 
colleges had entrance requirements as high as those 
of other college.s and the students took the same 
courses in chemistry, physics, mathematics, botany 
and zoology as students in colleges of letters and 
science. These better students tended to be critical 
of superficial, applied courses. When such students 
graduated and were employed in the colleges, they 
wanted io become as well trained as the botanists or 
zoologists. Somewhat before 1920 such young men 
were improving the teaching and research of the 
colleges considerably. Extension activities, however, 
continued to be of the propaganda type until the 
representatives of the colleges living near the farmers, 
the county agents, discovered its ineffectiveness or 
even harm fulness. 

Shortly before and for a number of years after 
the establishment of farm advisers or county agents 
in the c/mnties, as a result of the Smith-Lever act 
in 1914, much was said in extension central offtces 


idhout aa}fianianiihi|> in piresentii]^ to 
Kxtetndott offices were ii^neiieed by what seevned to 
mo a very flatulent pedago^. To smne of the edu- 
eational advisers the farmers were pathoticaUy dull* 
One very impressive teacher, from a univeraity tbit 
was insulated from farm problems by several mUllon 
tenement dwellers, was at great pains to tell a con¬ 
vocation of county agents and extension specialiats 
how they could improve their techniques by studying 
the Hearst newspapers, leu ruing to express themselves 
in words of one syllabic. The actual problem these 
workers faced was not dullness in the farmers but 
the uncertainty that what they would say would be 
true: intensity of personal interest accentuates the 
understanding of farmers. 

Under such influences as these some of the earlier 
county agents undervalued detailed knowledge of crop 
and animal problenm and overvalued smart politics; 
skill or imagined skill in manipulating farm groups 
in the interest of ^‘objectives.'' In sections that I 
know, experience has tended to correct this evil. Be¬ 
ing so close to the farmers, county agents receive very 
unpleasant reactions when their manipulations or 
their objectives prove not to be l)eneflcial. Further¬ 
more, they And that most of the questions good farm¬ 
ers ask can not be answered by any one except after 
new research, if at all. In the states with which 1 am 
acqtiainted, objectives, smart politics and other hero¬ 
ics have gradually receded, and farm visits, field 
trials, demonstrations at trial plots and quiet helpful¬ 
ness at conferences and community center meetings 
have taken their place. 

When a county agent finds questions of consider¬ 
able importance to his constituents that he ean not 
answer, he gets in touch with an extension specialist 
from whom he thinks he may obtain an answer. If 
the specialist can not answer, they consult some one 
in the experiment station or some convenienUy located 
worker in the U. S. Department of Agriculture, If 
no one has the answer, a study of the problem may be 
started, probably in both- the field and the laboratory, 
the county agent keeping interested farmerB informed 
concerning progress of the study. SometimeB the pro¬ 
cedure is in the opposite direction; a scientist who has 
started from leads in the fundamental aspects of his 
field of study may think he has made discoveries of 
value to fanners. If he is moderately humane, be 
does not write R spectacular sttyry for the newspap^ 
and risk causing unwise investments. Instead, he 
get trials made cautiously through county agents 
where the discovciy is most apt to be useful. 

Probably as many well-trained seientiats are doibg 
research in the U. S. Department of Agriculture 
in all the experiment stations. I am acquainted 
with some parts of the Bureau of Plaat 
w<u*keTs in these tend to cooperate ud}b 
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ftAd lKa*& liie otpeirimeiii AtatieiiM^E^ bringing 

eonfuiuozi and iU^nsidered practioea onto the farms. 
Bvery uporker in plant science must be interested in 
this bareau. In recent years it has been searching 
the group of graduate students in plant science for 
the vety best men in all the different aspects of 
botany; probably nearly half the well-trained young 
men in plant science in the country are in it. Being 
held each to the solution of certain definite problems, 
these men bring to their work a continuity of effort 
that is not always possible for teachers or even for 
experiment station workers with local obligations. 
They can follow their leads across state lines or even 
into foreign countries. They tend to work on prob¬ 
lems that the best plant scientists have recommended 
as needing the comprehenBive study a large organi¬ 
sation rather well supplied with funds can support. 
If funds for maintenance of this bureau should be 
reduced, a considerable part of its special value would 
be lost, and growth of plant science as well as help 
to the farmer would be retarded. 

County agents are learning, I think, that for effec¬ 
tive help on problems that arise in their counties, they 
must find men whose thinking concerns the processes 
and responses of crops and animals rather than prac¬ 
tices. Little initial help comes from mere trials of 
practices: farmers’ rough trials over wide areas and 
throughout the years seem to have given nearly all the 
information that can be given by simple comparisons 
of practices. In fact, one noted experiment station 
director has said that experiment stations of the world 
have spent milUons of dollars proving that farmers 
are right. 

Nearly all the information that has enabled farmers 
to protect their crops and animals against diseases, 
animal parasites and malnutrition has been obtained 
by use of techniques in basic sciences such as chem¬ 
istry, physics, botany or xoology. To become effective 
in studying crops or animals, or their parasites or 
soils, and safe in teaching the results of such studies, 
H man must acquire good training in one or more of 
these basic sciences and a skeleton of orderly, de¬ 
tailed knowledge coneeming the processes, environ¬ 
mental responses and other characteristics, of the 
group of crops, animals, parasites or soils that con- 
kitttte his field of study. The graduate student in 
hortieulture, for example, should obtain as much 
training in ehemiatry and botany as workers in 
botany obtam, and this skeleton of knowledge about 
his dhsuas of hortieultural plants besides. Even if his 
undmgraduate ourrietdom contained as much science 
as a currisulttm for students in botany would contain 
ba will nei^ more blme for his training than a grad- 
; :^te^a Students whose 
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ing to be preferred as graduate students in some do* 
partments of soil technology, plant pathology, horti¬ 
culture, agronomy and other fields in agricultural 
science; and if applied agricultural courses come to 
precede courses in sciences in all agricultural colleges, 
the new workers on agricultural problems are apt to 
be nearly all from colleges of chemistry or of letters 
and science. 

The system of publisbrng technical papers, piecing 
together systems of knowledge about plants, animals 
or soils, for example, is indispensable for effective aid 
to farmers. Attempts at graduate or undergraduate 
teaching or advice to farmers would be hopeless shams 
without it. A man may be exceptionally well trained 
when be leaves the graduate school and hopelessly 
deficient within ten years if he does not have ready 
access to this growing literature; and, valuable as the 
county agent is, he would be helpless without the aid 
it gives him directly, by his own reading, or indirectly, 
through his contacts with scientists who read it. 

This literature, I am convinced, could be used more 
extensively and more effectively by workers and stu¬ 
dents if it were published in an orderly system of 
journals each filed in definite places in libraries and 
coming regularly to the desks of members of societies 
for special fields such as horticulture or plant pathol¬ 
ogy. Such society journals, each publishing all the 
papers in the country or even in a larger unit, in a 
fairly well-defined field would not only enable mem¬ 
bers to use all the new data in their fields more quiddy 
and effectively, they would also give workers in related 
societies more ready access to such of these data as 
they might need. The data would probably be more 
accessible also because presented with less cumbersome 
discussion and review of literature. Journals pub¬ 
lished by chemical societies seem to have developed the 
best system of reporting only records and discussion 
enough for the needs of workers who use them. Bio- 
logical societies, such as the American Botanical So¬ 
ciety, seem to mo to be making great progress in this 
regard. Apparently, however, they have fewer pay¬ 
ing members who do not publish and the nature of 
their problenis make longer reports necessary, so that 
the dues of such a society will not pay for publishing 
nearly all data obtained by members. A periodical 
such as the Journal of Agricultural Research that 
publishes papers from many fields usually does not 
go regularly to the desk of workers; and if it did it 
would contain such a large percentage of papers in 
which a worker is not interested that he would not 
be apt to develop the habit of examining it oaxofnUy. 
Even a journal of this kind, however, has a great 
advantage over papers published by experiment sta¬ 
tions: it is usually edited by men free from close 
association with the authors. The average paper in 
the jofimal of Agricultural Reseatch seems to me to 
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present its data very much less cumbersomely than the 
average experiment station technical paper. Because 
of this cumbersomeness and editions much larger than 
enough to supply all really Interested libraries and 
workers, publishing in experiment station technical 
papers is much more expensive than publishing in 
journals. Experiment stations could publish much 
more usefully by buying space in journals, and some 
experience convinces me that they could save 75 to 90 
per cent, of their printing cost for technical papers. 

Very few Tnen with money for endowments have 
given support to journals of special scientific societies. 
By griving only to separate research institutions, they 
aeem to me to be supporting the tool houses around the 
temple that is being built and ignoring the temple. If 
they gave to society journals, each a well-placed part 
of an orderly system of publishing data, they would be 
improving the breadth of knowledge and vision of 
teachers and research workers; and at the same time 
they could be certain that for every dollar they gave 
to promote economical, effective publication, they 
Would prevent research institutions from spending 
two or three to ten dollars for expensive, cumbersome 
publication. In other words, they would be contrib¬ 
uting more toward actual conduct of research than 
if they gave the money directly to the research in¬ 
stitution. 

Obviously, only a small percentage of graduate.s of 
colleges of agriculture can become resident or exten¬ 
sion teachers or county agents or research workers, 
A considerable number obtain i>ositions in which they 
do not use any of the training they received at col¬ 
lege. Observations at a few institutions make me 
think that agricultural graduates whose training is 
built around some science, especially chendstry, and 
those whose training includes a considerable amount 
of economics are a little more apt to obtain acceptable 
positions than others. And I believe the boy who 
goes back to a farm of his own and who is mentally 
able to use college training will find orderly knowl¬ 
edge of the chemistry and other characteristics of his 
soils, crops and animals, more helpful in decisions he 
must make in managing his farm than knowledge 
from courses built around farm practices. 

Men who worked for the establislnnent of agricul¬ 
tural colleges, and early teachers in the colleges, 
expected nearly all graduates to operate farms. 
Rather few have done so, long. A large percentage 
have not had farms large enough to earn a living, 
and farm employment rarely can pay enough to per¬ 
mit accumulation of capital. Furthermore, no kind 
of college training seems to give the graduate as great 
an advantage in competition with formers trained 
merely by farm experience and observation in their 
communities as was expected. In some states, per¬ 
haps because of disappointment at the rather small 
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number of agricultural college graduates who return 
to the farm, secondary agricultural schools have been 
established. And a system of bigh-school training in 
agricultural subjeots has been established throughout 
the country. 

A difficulty that all systems of training for farming 
encounter is the fact that there are not enough farms 
for all boys bom in country districts: unless an in- 
creasing number of farms are to be too small to earn 
a living for a family or some invention makes small 
manufacturing units on a farm possible, about a third 
of the boys bom in country districts must find employ¬ 
ment off the fann. From experience of other coun¬ 
tries and observation in this, we con, I think, be cer¬ 
tain that the more farmers we have above the number 
necessary to farm all the land well, in units large 
enough to support a family with at least the bare 
necessities, the smaller the total yield from the farms 
will be. For when the farm is too small the farm and 
the family will tend to conipete: money that is needed 
for fertilizer or for better seed may have to go to the 
family for some desperate need, or the urgency for 
cash from a single crop such ns cotton may prevent 
rotation of crops to maintain soil fertility. Educa¬ 
tion, therefore, can not wisely be directed toward 
keeping more boys on the farm, actually to reduce 
the national income. When farms are so small that 
three men are doing the work that two could do as 
well, the extra fanners will not be contributing as 
much to the national good as a WPA worker using 
a shovel to make a road that could be made at a small 
percentage of the cost with good machinery; for the 
surplus farmers actually reduce the national income, 
and we do have the road for our payment to the 
WPA worker. 

A school can rarely determine in advance which boy 
should stay on the farm. Teaching agriculture to a 
boy who never farms will, perhaijs, do no other harm 
than prevent him from learning something else that 
would he more helpful to him. If the teaching, how¬ 
ever, causes him to remain on the farm and if he finds 
after he has a family that he made a mistake, it, of 
course, does him great harm. People who are so 
anxious to have agriculture taught as widely as pos¬ 
sible seem to me to undervalue a good farm as an 
educational institution. Young men have always im¬ 
proved their fam practice by observing good farms 
in their neighborhoods. Since the county agent sys¬ 
tem has become effective, a good farm has become an 
even better educational institution. On it all knowl¬ 
edge is being used that is known to apply and trials 
of new discoveries are apt to be in progress. Work 
on such a farm is probably the best training for actual 
farming that a boy can obtain. 

Of the hundred and million dollars expended 
in agricultural research, extension and resident in- 
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stmetion, somewhat moi*e than fifteen million are for 
special high-school olasses in vocational agriculture 
under the Smith-Hughes act. Such observations as 
I have made suggest that nearly all the training of 
these teachers beyond their undergraduate years is 
in teaching methods and that after they begin teach¬ 
ing their contacts are with men whose interest is in 
teaching problems rather than with men who are asso¬ 
ciated with, and trained to evaluate, the growing body 
of knowledge about crop, animal and soil problems. 
In other words, these teachers who have a very great 
influence on many a boy’s life seem to me to be 
guided by too much pedagogy and too little truth. 
There seems also to be in the system too much of the 
point of view in the propaganda era; and the students 
seem to be taught to expect too great an advantage 
from these courses when they begin ooini)etition with 
farmers whose knowledge was gained by experience; 
some of the projects suggest a view that these students 
will be able to succeed where whole groups of experi¬ 
enced farmers have failed. Some may, of course, suc¬ 
ceed in growing and selling breeding stock because 
of the advertising the project gives them. To win a 
prize in a Future Farmers of America contest gives 
economically valuable publicity. The integrity wc like 
to expect from men engaged in any kind of teaching, 
however, and especially teaching of agricultural sci¬ 
ence for which confidence has been cultivated at great 
public expense, demands that these conspicuous suc¬ 
cesses be not advertised unless the careers of nearly 
all students in the same classes are studied to see how 
many are benefited and how many are misled into 
staying on the farm to fail because of too little capital 
or unfortunate location, failing perhaps after they 
have families and find making a change to employment 
in other industries nearly impossible. In some dis¬ 
tricts Smith-Hughes teachers are anxious to have as 
many students as possible, sometimes taking students 
who go on to college and are handicapped by lack of 
baado training. If such a student goes to an agricul¬ 
tural college that permits him to take applied courses 
without science prerequisites he is apt to face life 
at graduation without opportunity for employment at 
any work that requires a technique, probably without 
money to start farming, without experience enough 
in any basic field to know whether or not he is suit¬ 
able for graduate work, and with so little basic train¬ 
ing that four or five years of graduate work would be 
reqmred to prepare him for good teaching or research. 

Many very fine young men are going into Smith- 
Hughes work. I believe they would serve farm life 
more safely and usefully if many of them were em¬ 
ployed as special assistant county agents to give at¬ 
tention to young men who are actually beginning 
to farm instead of having to give so much of their 
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time to boys who will not or should not farm; and 
if those in the high schools taught mainly the nature 
and operation of farm machinery, so that whether 
the boy leaves the farm or stays on it he may find 
use for what he has learned. 

With the Smitb-ilaghes teaching as now organized, 
the grave responsibility the teachers assume and thmr 
isolation from men trained to study farm problem* 
should cause them to seek the closest possible associa¬ 
tion with ct)unty agents, who have good contacts with 
both scientists and economists. Help of the county 
agent, I believe, should always be sought in directixig 
and interpreting Smith-Hughes projects on farms, 

I believe that in the school system too many grave, 
economic decisions are nmde by reasoning from 
pedagogic data or pedagogic dogmas. When a boy 
decides to stay on the farm or the teacher encoumgea 
him to do so, an economic decision is made. Either 
the schools should have the advice of men well in¬ 
formed concerning the long-time agricultural outlook 
and the relation of farming to other parts of the in¬ 
dustrial system r)r teachers should confine themselves 
to developing aptitudes in basic fields of study or cer¬ 
tain handicrafts, and should avoid activities that tend 
to choose a boy^s life work for him. Certainly a 
teacher should be reverently modest before the over¬ 
whelming complications a boy faces when he is con¬ 
sidering farming for a life work. Great harm can be 
done by the utterances of pompous high priests of the 
sclmol system: 

The most important crop is the human crop. 

Any community that lets its young men get away is m 
dead community. 

The only place to keep them in the community is on 
the farm. 

I believe good might follow if over the desk of 
every research worker and every extension worker 
and every agricultural and soil conservation worker 
and every teacher, especially every educational admin¬ 
istrator, this motto were placed: “Blessed are the meek 
for they will not mislead their brothers with poorly 
considered teachings or strutting shams.” The Qoi 
of Nature reveals his laws, I believe, very rarely to 
the propagandist or to the pompous, or even to ttie 
merely zealous, but rather to him who trains diligently 
in the technique and the records of a system of knowl¬ 
edge, who records his own observations clearly and 
briefly for the benefit of all workers, who reviews and 
reorganizes his knowledge frequently in the light of 
new diBcoverieB, who consults as frequently as pos¬ 
sible with workers in his field and related fields, hop¬ 
ing for a vision that points to a safe advance in 
human welfare, and who is meek enough to see n 
vision unobscured by projections of himself. 
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FRANK COLLINS BAKER 

Fiukk Collins Bakjcb has been widely recognized 
as an authority on fresh-water moUnsca^ on Pleisto¬ 
cene invertebrate paleontology and cm museum ad¬ 
ministration. Bom on December 14, 1867, he devoted 
a long life-time to the services of science. Most of 
his ofl&cial positions have involved museum work and 
research, but through his scientific displays, his genial 
and kindly personality, and his ambitious program 
of publication he has had more influence upon the 
works of others than many who have devoted their 
whole time to teaching and to the direction of research. 

In his concept of a museum were combined the 
functions of display, teaching and researcli. For the 
University of Illinois, where he served as curator of 
the Museum of Natural History from 1918 until his 
retirement as curator emeritus in 1939, he built one of 
the finest teaching museums in this country. At the 
same time he was amassing study collccticms in various 
fields of zoology, archeology and paleontology and 
carried on a very extensive personal program of 
research. With his death on May 7, 1942, bis broad 
influence in the several fleld.s of his immediate inter- 
estH will be felt keenly. 

His studies on moUusca were begim in the days 
when entire attention was focused upon the shells, 
but he became one of the early investigators to de¬ 
velop the field of malacology. At the time of his 
death, he had completed the typescript for the first 
volume of a proposed two-volume monograph on 
Planorbidae, in which morphology of these snails is 
treJited in exhaustive manner. 

Mr. Baker secured his early training at Brown Uni¬ 
versity, in the Philadelphia Academy of Sciences and 
in the Ward's Natural Science Establishment at 
Rochester, New York, where so many museum spe¬ 
cialists of the earlier generation served an appren¬ 
ticeship. 

In 1894, he became curator of zoology in the Field 
Columbian Museum of Chicago, but left that post 
the same year to become curator of the Chicago Acad¬ 
emy of Sciences, a position whicli he held until 1915. 
From 1915 until 1917 he carried on an intensive quan¬ 
titative study of relations of bottom fauna in lakes 
to fish life for the New York State College of Forestry 
of Syracuse University. 

On the invitation of President E. J. Janies, he came 
to the University of lUinois as curator in 1918. Here, 
at the height of his career, he carried forward the 
development of the university museum at the same 
time that he was prosecuting a most ambitious re- 
aearch program. Only a few of his major publica¬ 
tions can be mentioned here. 

In 1911, his “Lymnaeidae of North and Middle 


AmerSoa" came ojQf the press and after more than 
thirty years is still regarded as the most comprehen¬ 
sive treatise on this family. His two volumes on the 
^MoUusca of the Chicago Area" (1892 and 1002) 
have been widely used. 

After coming to Urbana, he completed "The Life 
of the Pleistocene," whicli the university published. 
This book gained for him very general recognition 
as a paleontologist. His work in this deld was recog¬ 
nized through his election ae fellow of the Geological 
Sdoiety of America and by appointment as oonsultont 
in Pleistocene invertebrate paleontology on the staff 
of the Illinois State Geological Survey. The Zoologi¬ 
cal Society of London honored him by election to cor¬ 
responding membership in recognition of the sound¬ 
ness of his works. 

His two volumes on the “Mollusca of Wisconsin" 
(1928) ore reSbgnized as one of the most comprehen¬ 
sive regional studies of American fresh-water mol- 
lusxm. The field work for this study was carried on 
through several summers as a member of the staff of 
the Wisconsin Geological and Natural History Survey. 

In 1939, the Illinois State Natural History Survey 
published the results of his life-long study of land 
snails in a '^Fieldbook of Illinois Laud Snails," to 
which he had brought two summers of uninterrupted 
field study on the Survey staff. 

In recent years, responsibility for coordination of 
some programs of field studies in archeology and an 
interest in the mollusca used by prehiatorie races 
opened up yet another field of activity in which he 
made several contrilmtions. 

He was a r^lar contributor to the pages of 
Nautilus, where numerous shorter papers on moUttSca 
were published through the years. At the time of his 
death he was serving as president of the American 
Malacological Union. It was his fortune to witness 
the change of museums from ‘'cabinets of curiosity** 
to educational institutions. He had likewise watched 
the expansion of the amateur field of conchology to a 
more mature science. His studies on detailed morphol¬ 
ogy and on ecological relations of mollusca to their 
environment have played a part in this transformation. 

H. J. Van Olbavs 
RECENT DEATHS 

Da. John M. T. Finnbt, professor of amgery 
emeritus at the Johns Hopkins University, died on 
May 30 in his seventy-ninth year. 

Da- Jahcs D. TaasK, associate profestor of pedi¬ 
atrics at the Tale School of Medline, Ititpwn fdi: 
his work on infantile paralysis, died on Hay 2^ ^9 

fifty^second year. , ,'v 

Dr, GaoRaR P. £korlhab0cp, vi^ho 
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iiUx delving fqr twenty-ei^^t yegre b$ curator of the Op^. ftchr MacKaTi associate professor of m atiie- 
Jlepartment of Natural Spences of the Brooklyn niaties at New Mexico State College, died on May 12, 
Museum, died cm May 24, at the age of seventy years, at the age of thirty-eight years. 

SCIENTIFIC EVENTS 


1941 STALIN PRIZE-WINNERS IN THE 
U.S.S.R.' 

^ , pvaa two hundred and fifty people—scientists, en- 
gineem and inventors—innovators of science and tech¬ 
nique—^have been honored with the title ^^Stalin 
Frme-winners.” Through their creative work they 
liave all enriched Soviet science with new achieve¬ 
ments. 

Among Stalin prise-winners we find names of emi¬ 
nent scientists of the Soviet Union—academicians and 
professors. The body of academicians and professors 
are under the guidance of the president of the Acad¬ 
emy of Sciences of the U.S.S.R., V. Kcltimrov, and 
have conducted wori^ in the development of national 
economy among the Urals under these wartime condi¬ 
tions, for which they have merited and been awarded 
the First Degree Stalin Prise. 

The works of many Soviet physicists are widely 
known both in the Soviet Union and abroad. Works 
of the academicians Joffe, Mandelstam and Papalexi 
are new achievements in the field of physics in the 
Soviet Union. 

The wise investigations of semi-conductors by Joffe 
have cast light on a very important and complicated 
question in physics. He has worked out theoretical 
principles for semi-conductors in industry. On the 
basis of Joffe's works it has become possible to obtain 
conductors with many desired properties—new cur¬ 
rent rectifiers; investigations on pboto-oonductivity 
and therm<»-electncity have given new powerful 
thermo-6lements ten times superior to those available. 
For this outstanding work Joffe has been awarded 
the First Degree Stalin Prize in the department of 
physico-mathematical sciences. 

For many years physicists have been endeavoring 
to solve the involved problem of ascertaining the 
nattire of distribution of radio waves near the earth’s 
surface. Two Soviet physicists, Mandelstam and 
Papalexi, have found a successful solution to this 
problem, for which they have been adjudged Stalin 
Priises. 

The StaliO prize-winners include the eminent Soviet 
mki^wnatician, Academician Bernstein, author of 
numerous woi^ on the theory of probability and the 
itkooi^ of apptoximsted^ m of computation. 

matibsmatisiai^ has worked 

t Statement by Vlesrcha^^ Stalin for the 


out a high theory, near sound-velocity aerodynamics, 
and has furnished, scientifically, grounded calcula¬ 
tions for fast aircraft, thereby meriting the Stalin 
Prize award. 

The numerous invcBtigationB in the domain of 
organic chemistry by Academician N. Zelinsky have 
played a big pari in the technology of motor fuel, 
synthesis of aromatic carbohydrates, and in the sphere 
of defense chemistry. His work, published in 1941, 
contains about four hundred original investigations, 
for which he has been adjudged the Stalin Prize. 

Satpaev, Kazakh geologist, has theoretically worked 
out the morphology and genesis of Djezkazgan in 
cuprous sandstone and has supplied valuable conclu¬ 
sions regarding the deposits of copper, iron, man¬ 
go nese and polymetallic ores and coal of Kazakhstan. 

In the domain of the science of biology, the First 
Degree Stalin Prize has been awarded to Professor 
Y. Parnas, of the Ukrainian Academy of Sciences. In 
his work, “Gyco-genesis,” Pamas crystallizes his 
numerous investigations on metabolism in muscles; 
this work, which he conducted at the Lvov University, 
has now been destroyed. 

Biologists adjudged Stalin Prizes include Professor 
A. Zavarzin. A remarkable work by the author, ‘^Evo- 
lutional Hiatology of the Nervous System,” illustrates 
his theory of evolution of the nerve tissues and of the 
nervous system, from the simplest organisms up to 
man. All conclusions are built up on the vast amount 
of material collected and generalized by the author. 

One of the most remarkable scientific works in the 
domain of medicine is entitled ^Tarticular Patho¬ 
logical Anatomy,” by Acudemieians Abrikosov and 
Anichkov. The authors have crystallized a tremen¬ 
dous volume of material worked out by them, and 
have made great contributions to Soviet medical 
science. 

Stalin Prizes Ukewise have been awarded to the out-* 
standing surgeon, Professor Tudiu, for Ms eminent 
work on military-field surgery, and also to the famous. 
Leningrad surgeon, Petrov, the outstanding specialist 
on oncology and cancerous diseases of the stomack. 

Under these conditions of the patriotic war, agri¬ 
cultural Boience acquires particular importanee, as it 
is called upon to help Kolkhoz peasantry ensure pro¬ 
visions for ike army and workers of the Soviet Union. 
The Stalin prize-winners include ono of the eountty's 
lea4hig soo-techmeians, Dyakov, tiw author of several 
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works on the feeding of livestock. Dyakov has worked 
out and introduced the individual feeding of livestock, 
and has also elaborated upon the principles of the 
combined-fodder industry. 

Stalin prizes have also been awarded for the best 
works of historico-philologie sciences, including col¬ 
lective work group authors, under the guidance of V. 
Potemkin, “History of Diplomacy.” 

ANTHROPOLOGICAL SURVEY OF THE 
PEOPLE OF THE UNITED PROV¬ 
INCES OF INDIA 

According to Current Science, a monthly Indian 
journal corresponding in scope to Nature and Sci¬ 
ence, the Government of India on the recommendation 
of the census commissioner for India has sanctioned a 
grant-in-aid for the statistical analysis of the anthro¬ 
pometric data collected by Dr. D. N. Majumdar, of 
the Lucknow University, in collaboration with the 
late census superintendent of the United Provinces 
in respect of the castes and tribes of the provinces. 
In view of the scientific importance of the work the 
Statistical Laboratory, Calcutta, under the direction 
of Professor P. C. Mahalanobis, has agreed to share 
half the cost of this analysis out of its own funds. 
The total cost is estimated at Rs,9,000. 

Measurements relating to about 4,000 individuals 
have been collected in accordance with accepted mod¬ 
em technique. The material offers a valuable oppor¬ 
tunity for a critical and sc'ientific examination of the 
very foundations of Indian anthropometry. An ap¬ 
propriate statistical tool is available in the General¬ 
ized Distance (D*-Statistic) the validity of which was 
fully acknowledged by Professor R. A, Fisher in his 
paper on “Statistical Utilization of Multiple Mea¬ 
surements” (Annals of Eugenics, 1938, 8, 376). It 
has not been possible, however, to use this new tool 
so far for lack of suitable material. 

It is pointed out that a detailed analysis of the 
anthropometric material collected now will help in 
solving the basic problenis of comparative anthro¬ 
pometry. It will show, for example, how far the 
generalized distance can be used for an objective 
classification of castes and tribes or races of human 
beings. Secondly, it will enable a standard panel or 
list of measurements being selected for comparative 
purposes. This will not only simplify and standard¬ 
ize the procedure of field work in anthropology but 
will enable valid comparisons being made between 
measurements taken by different observers. Thirdly, 
it will enable a critical comparison being made be¬ 
tween results based on physical and cultural methods 
of study. Finally the proposed analysis will supply 
a scientific basis for the comparative anthropology of 
the United Provinces and North India generally. 

A joint report by Professor P. C. Mahalanobis and 
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Dr. D. N. Majumdar will be submitted to the gov¬ 
ernment of India. Besides this survey, a monograph 
on some of the important tribes and castes of the 
United Provinces will also be published for which the 
Provincial Census authorities have already sano- 
tioned Rs.1,500. 

THE INTERNATIONAL GRADUATE 
SCHOOL EXCHANGE 

Through the generosity of the W. K. Kellogg 
Foundation of Battle Creek, Mich,, the Pan American 
Congress of Ophthalmology announces the establish¬ 
ment of an international graduate student exchange. 
With the cooperation of the Department of State of 
the United States Government, twenty-five graduate 
physicians from jjatin America will be brought to the 
United States for graduate training in ophthalmology. 
They will be assigned in turn to seventeen of the lead¬ 
ing ophthalmic institutions to serve as accessory resi¬ 
dents for a minimum of one year, or longer if they 
show unusual ability. The traveling expenses to and 
from the country of origin will be paid and each man 
will receive one thousand dollars n year from the 
foundation. 

The Latin American physicians will be chosen by a 
committee in each country composed of the dean of 
the medical school, the professor of ophthalmology 
and an already existing committee of the American 
Legation under the supervision of the Dop)artment of 
State. The number of scholarships allotted to each 
country will be based upon the population and upon 
the number of ophthalmologists in the country. Ap¬ 
plications must be filled through the local professor 
of ophthalmology and forwarded to the Bccretariee of 
the Pan American Congress of Ophthalmology. Those 
south of Panama are to be sent to Dr. M. Alvaro, Sao 
Paulo, Brazil, and those north to Dr. Conrad Berena, 
New York City. Each application must contain full 
information regarding the candidate and must bear 
an exhaustive endorsement by the professor of oph¬ 
thalmology. After preliminary consideration by the 
secretarial board of the congress the applications will 
be returned to the local committees for the fteloction 
of candidates. Information about the selectees will 
bo sent by the local committees through the secre¬ 
taries of the Pan American Congress of Ophthalmol¬ 
ogy to the foundation for final acceptance. 

The following institutions are participating: 

The MaBBachuaotts Eye and Ear Infirmary; the Ophthal¬ 
mic Institute of Columbia University; Bellevue Hospital 
and College; New York Eye and Ear Infirmary; Wills 
Bye Hospital of Philadelphia; Wilmer Institute of the 
Johns Hopkins Univorsity; the University of Michigan; 
the Univorsity of Cincinnati; Northwestern University; 
the Illinois and Ear Infirmary; Cook County Hos¬ 
pital; the Mayo Clinic; the State University of Iowa; 
Washington University of St. Louis; TuJane University 
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In New Orleans; Leland Stanford TTniversIty, and the 
University of California. 

WESTINQHOUSE RESEARCH FELLOWS 

Dr. E. U, Condon^ associate director of the West- 
inghouse Research Laboratories, announces that three 
scientific men selected from leading universities have 
been awarded fellowships to carry on their investiga¬ 
tions at the laboratories. The appointees are Dr. 
Kassell E. Fox, University of Virginia; Dr. Geraoii H. 
Schaffel, Caniegie Institute of Technology, and Dr. 
Robert S. Weisz, Cornell University. 

At the Westiughouse Laboratories, Dr. Fox will 
carry on research on the dynamics of high-speed 
machinery which he began at the University of Vir¬ 
ginia under Professor J. W. Beams. Dr. Schaffel 
will engage in research on the chemistry of polymers, 
a basic substance of all plastics, and Dr. Weisz will 
work in the field of <*eramics, sx)eciflcally attempting 
to improve the properties of electric porcelain. 

This is the fifth group to be selected under the 
Westinghouae Research Fellowship plan inaugurated 
in 1938. Appointments are for one year, with reaj)- 
pointment for a secx)nd year if mutually desirable. 
In the past these men have devoted their entire time 
to investigations in the realm of pure science. This 
year, however, they have been asked to indicate the 
fields in which they feel qualified to contribute to war 
research if their assistance should be required. Three 
of last year's appointees now are engaged in war 
research. 

Of last year’s fellowship winners, Dr. Thomas W. 
Dakin, Harvard University, has been reappointed for 
a second year’s study. Dr. James S. Koehler, of the 
University of Pennsylvania, has been granted a year’s 
leave of absence to act as instructor of physics at the 
Carnegie Institute of Technology. Three other 1941 
appointees have joined the Westinghouae research 
staif. They are Dr. Daniel Alport, Stanford Univer¬ 
sity; Dr. John W. Coltman, University of Illinois, and 
Dr. Theodore Holstein, New York University, 

THE INDUSTRIAL RESEARCH INSTITUTE 

The fourth annual meeting of the Industrial Re¬ 
search Institute was held in Cleveland, Ohio, on May 


22 and 23, with headquarters at the Hotel Statler. 
Over fifty industrial executives and research directors 
participated in round table discussions which dealt 
chiefly with the adjustment of research programs and 
personnel to meet war conditions. 

H. S. Benson, administrative engineer, Research 
Division, United Shoe Machinery Corporation, Bev¬ 
erly, Mass., was elected chairman, and Wm. R. Hains- 
worth, vice-president, Servel, Inc., New York, vice- 
chairman, of the executive committee for the ensuing 
year. Two new members of the committee were also 
elected for three-year terms, Philip W. Pillsbury, 
president of the Pillsbury Flour Mills Company, 
Minneapolis., and Harold K. Work, manager of re¬ 
search and development, of the Jones and Laughlin 
Steel Corporation, Pittsburgh. 

Guest speakers at a dinner session on Friday 
evening were Dr. George Crtle, the Cleveland surgeon, 
and his associates, Dr. Otto Glasser and Dr. D. P. 
Quiring. They described their researches into the 
nature of the living ceil, which have been curried on 
for the past ten years under the auspices of the 
Cleveland Clinic P’oundation. Inspection visits to the 
new Thompson Aircru+'t Products Comi^any plant at 
Euclid, Ohio, and the General Electric Institute at 
Nela Park, occupied the members and their guests on 
Friday afternoon. 

The Industrial Research Institute, an affiliate of 
the National Research Council, undertakes to promote 
imijrovement of methods and more economical and 
effective management in industrial research through 
the cooperative efforts of its members. The member¬ 
ship is composed of forty-five industrial concerns 
maintaining research laboratories. Their chief execu¬ 
tives in charge of research reprevsent them in the 
activities of the institute, wdiich has headquarters in 
Chicago. Other members of the executive comunttee 
are F. W. Blair, chemical director, the Procter and 
Gamble Company, lvoi*ydale, Ohio; Caryl P. Haskins, 
X)resident, Haskins Laboratories, New York; Maurice 
Holland, division of engineering and industrial re¬ 
search, National Research Council, New York, and 
R. C. Newton, vice-president, Swift and Company, 
Chicago. 


SCIENTIFIC NOTES AND NEWS 


Bates College, at its commencement exercises on 
May 24, conferred the doctorate of letters on Dr. 
Harlow Shapley, director of the Harvard College 
Observatory. 

At the ninety-second annual commencement exer¬ 
cises of the University of Rochester on May II, the 
honorary degree of doctor of science was awarded to 


Dr. Sewall Wright, distinguished service professor of 
zoology at the University of Chicago, and to Dr. 
PVederick Fuller Russell, emeritus professor of pre¬ 
ventive medicine and epidemiology at Harvard Uni¬ 
versity. 

The University of New Mexico at its commencement 
cxeroisea on May 11 conferred the degree of doctor 



of Uw8 on Professor Douglas Johnson, of Columbia 
University, who delivered the commencement luncheon 
address. He spoke on the necessity of employing 
properly controlled force for the maintenance of law 
and order in all organized society, international as 
well as national. 

The degree of doctor of engineering was conferred 
on May 25 at the commencement exercises of the 
University of Maine on Wilbur L. Merrill, head of 
the works laboratory of the General Electric Com¬ 
pany at Schenectady, N. Y. 

The Charles B. Dudley Medal of the American 
Society for Testing Materials will be presented on 
June 24 at the annual meeting in Atlantic City to 
Dr. Francis C, Todd, assistant professor of petroleum 
and natural gas engineering at the Pennsylvania State 
College, and to Dr. A. W. Gauger, director of the 
mineral industries research. The medal is given for 
a paper read at last yearns meeting on ^‘Studies on 
the Measurement of Water Vapor in Gases.” 

Nature reports that Dr. Adolf Windaus, professor 
of chemistry at the University of Gottingen, known 
lor his researches on vitamins, has been awarded the 
Goethe Medal for Art and Science on the occasion 
of his sixty-fifth birthday. 

Du. Gustav Eolofb', director (d* research of Uni¬ 
versal Oil Products Company, was elected president 
of the American Institute of Chemists on May If) at 
the annual meeting of the institute, held at Atlantic 
City. Dr. Egloff was the recipient in 1940 of the 
gold medal which is awarded annually by the insti¬ 
tute to the man adjudged to have made significant con¬ 
tributions to chemistry and the welfare of the chemical 
profession during his career. 

Dr. Charles J. Impeeatori^ of New York, was 
elected president of the American Laryngological 
Association at the sixty-fourth annual convention of 
the association at Atlantic City. Dr. Harold I. Lillie, 
of the Mayo Clinic, Rochester, Minn., succeeded Dr. 
Arthur Walter Proetz as first vice-president. 

At the annual meeting of the American Association 
of Botanical Gardens and Arboretums the following 
officers were elected: Dr. Donald Wyman, Arnold 
Arboretum, Harvard University, Chairman; Henry 
T. Skinner, Morris Arboretum, University of Penn¬ 
sylvania, Vice-chairman; Clarence C. Godshalk, Mor¬ 
ton Arboretum, Secretary, and John C. Wistcr, 
Arthur Hoyt Scott Foundation, Swarthmore, and Dr, 
C. Stuart Gager, Brooklyn Botanical Garden, direc¬ 
tors. 

In honor of Dr. B41a Schick, who is retiring after 
serving for nineteen years as head of the department 
of pediatrics at Mount Sinai Hospital, New York 


City, a fund of $2,000 hoa htsm raised by 
aseooiotes and friends to establish B^la Schidt Lee- 
tores in his honor. 

Dr. George W. Thorn, associate professor of medi¬ 
cine at the Johns Hopkins University, has been ap¬ 
pointed Hersey professor of the theory and practice 
of physic at the Harvard Medical School and physi- 
cian-in-chief of the Peter Bent Brigham Hospital, to 
succeed Dr. Soma Weiss, who died recently. Dr. 
Thorn's best-known work has dealt with the treatment 
of disease of the endocrine glands, particularly with 
the treatment of insufficiency of the adrenal glands. 

Dr. Jean A. Curran, for the past five years dean 
of Long Island College of Medicine, Brooklyn, has 
been elected president of the college. He succeeds 
Dr. Frank L. Babbott, who retired last September, 

Arthur B. Recknagkl, since 1913 professor of for¬ 
estry at Cornell University, has been appointed head 
of the department of forestry. He succeeds Professor 
Ralph S. Hosmer, who will retire on July 1. 

Dr. Laurenoe Monroe Klauber, vice-president of 
the San Diego Consolidated Gas and Electric Com¬ 
pany and curator of reptiles in the San Diego Society 
of Natural History, has been appointed lecturer in 
natural history at Stanford University. 

Dr. Orlando Park, professor of zoology at North¬ 
western University, has been named honorary curator 
of zoology of the Chicago Academy of Sciences. 

Dr. Randolph T. Major, director of research of 
Merck and Company, Inc., Rahway, N. J., has been 
appointed to the Graduate Council of Princeton Uni¬ 
versity. 

Orr Goodson has been appointed acting director of 
Field Museum of Natural History, Chicago, during 
the absence on war duty of the director, Lieutenfuit^ 
Colonel Clifford C. Gregg. 

Dr. Loweli. j. Reed, professor of biostatistics and 
dean of the School of Hygiene and Public Health at 
the Johns Hopkins University, has become editor of 
Human Biology. Since the death of Dr. Raymond 
Pearl the journal has been edited by Mrs. Pearl 

Dr. a. H. Sutton, of the department of geology 
and geography of the University of Illinois, has been 
granted leave of absence to become a geologist with 
the Aluminum Company of America in the Fluorspar 
District of Western Illinois end Western Kentn<^. 
His address after June 1 will bo Aluminum Ore Com¬ 
pany, Rosielare, Illinois. 

Dr. Thorne Deuel, chief of the HUnois State Mu¬ 
seum since 1938, left on May 22 on leave of absebee to 
rejoin the Unit^J States Air Foree, in sei!yed 
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^ first World Wat. He had resigned from 
the Air Force in 1919 with the rank of major. 

Dimcastnc Butcher^ staff photographer, artist and 
editorial assistant of the American Forestry Associa¬ 
tion, baa been appointed executive secretary of the 
National Parks Association to succeed Edward B. 
Ballard, who has joined the Army. 

Thm Annual Symposium of the Society for the 
Study of Development and Growth will be held this 
Bummer at North Truro, Cape Cod, Mass., from 
August 24 to 26. Those wishing to attend should 
make reservations at the Whitman House, North 
Truro, as early as possible. A reservation fee of 
$1.00 is payable by non-members of the society. 
North Truro is readily reached by train and bus from 
both Boston and New York. Farther infonnation in 
regard to the society and symposium may be obtained 
from Dr. K. V. Thimann, secretary of the Harvard 
Biological Ijaboratories. 

One alumni member, five members and seven asso¬ 
ciates were initiated by the Lehigh University Chapter 
of the Society of the Sigma Xi at the annual initiation 
and banquet on May 14. The retiring president, 
Bradford Willard, professor of geology, introduced 
Dr, Robert Cushman Murphy, of the Amerienu Mu¬ 
seum of Natural History, who gave an illustrated ad¬ 
dress entitled “By Land and Sea in the Choco.” The 
officers for the coming year were annomiced: Allison 
W. Butts, professor of electrometallurgy, President; 
Lawrence Whitcomb, associate professor of geology; 
Vice-president; W, L. Jenkins, assistant professor of 
psychology, Secretary; E. H. Cutler, assistant pro¬ 
fessor of mathematics, Treasurer, 

Tbb immediate establishment of a Scientific Ad¬ 
visory Council for the war effort has been officially 
announced in Jerusalem. The council will work in 
close cooperation with the Government of Palestine, 
Dr. Judah L. Magnes, president of the Hebrew Uni¬ 
versity, has been appointed president, and Professor 
Farkas secretary of the council, the membership of 
which will consist of representatives of the Hebrew 
University, the Technical High School at Haifa, and 
the Agricultural and Daniel Bieff Institutes at Reho- 
vot 

Tmi Institute of Aeronautical Sciences, New York 
City, haa received a gift of $25,000 from Sherman 
Fairdsild, aerial camera and aircraft manufac- 
torer. The principal of the fund is to be used for 
the publication of technical material used by acro- 
nautioal engiiieent. 

AocoannfO to the /oaffialT of the American Medical 
Association the Association of Military Surgeons of 
the Dnited Sthtes announces the competition for 1942 


for the Sir Henry Wellcome Medal and cash prize of 
$500 for the best paper on “Measures of Preventive 
Medicine Recommended by the Federal Medical Ser¬ 
vices to Insure the Maximum Improvement of the 
Selectee of 1961 over him of 1941.” The competition 
is open to all medical department officers of the Army, 
Navy, Public Health Service, organized militia, U. S. 
Veterans Administration, U. S. volunteers and those 
in the reserves, oommiaBioned medical officers of for¬ 
eign military services and all members of the associa¬ 
tion. 

Two prizes of $200 each, offered by A. Cressy Mor¬ 
rison, will be awarded at the annual dinner of the 
New York Academy of Sciences in December, 1942, 
for the two most acceptable papers in a field of science 
covered by the academy or by an affiliated society. 
Papers embodying the results of original research not 
previously published should be submitted, on or prior 
to November 1, to the executive secretary of the New 
York Academy of Sciences, the American Museum 
of Natural History, New York, N. Y. 

The Psychological Corporation offers for 1942- 
1943 James McKeen Cattell grants-in-aid of research 
in applied psychology. These grants are primarily 
available to graduate students and are of the value 
of $250, The closing date for the receipt of applica¬ 
tions on forms provided by the Grants-in-Aid Secre¬ 
tary, is July 15, 1942. His address is The Psycho¬ 
logical Corporation, 622 Fifth Avenue, Now York, 
N. y. 

The WestinghouBC Electric and Manufacturing 
Company plant in Jersey City became the first New 
Jersey plant to win an “all-Navy E” pennant in rec¬ 
ognition of continued excellence of production. The 
plant received an “E” flag last September. 

A five-day course on tropical medicine was given 
from May 25 to 29 by the department of medicine of 
the New York Post-Graduate Medical School of 
Columbia University, under the direction of Dr. Z. 
Bercovits. The purpose of this course was to bring to 
physicians a survey of the fundamentals of the various 
subjccte in tropical medicine, and the more recent 
advances that have come from research. To this end, 
arrangements were made to have authorities in their 
respective fields give lectures and demonstrations in 
their specialties. Emphasis was placed on the clinical 
features. Clinical and laboratory material was avail¬ 
able for study and demonstration, and the students 
were given an opportunity for practical work in clin¬ 
ical parasitology. 

Ik a basic research project recently established by 
the Navy Department, on problems relating to the 
operation of specialized aviation instruments, are the 
following members of the Mellon Institute of Indus- 
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trial Research of the Univeraity of Pittsburgh: Dr. 
George E. Barker, senior industrial fellow; George 
E. Alter, industrial fellow, and Charles E. McKnight, 
fellowship assistant. Other specialists will be added 
to the staff as the research progresses. A broad sur¬ 
vey of the problems involved is being made by Dr. 
Barker, with the cooperation of the Navy Departn^ent, 
variouH American instrument innnufacturera and other 
Federal Government laboratories. 

WaRDV NaTHKAL SciBNCK ESTAULIHHMKKT, InC., 
which h\r (»vcr eighty years has been conducted in 
Rochester, N. Y,, has moved to a new site on a sixty- 
five acre tract of land overlooking Irondequoit Bay 
and Lake Ontario, outside the Rochester city limits. 
Thirty “five acres are planted with grapes, the re¬ 
mainder being in woodland and pasture. Numerous 


springs furnish an abundant supply of pure water 
for cultures and other living material. The depart¬ 
ments of mineralogy, paleontology, biology, entomol¬ 
ogy, and microscope slides and models are housed in 
a two-story concrete building, and the ofilces, mailing 
and photography departments in a large residence 
near the main building. There are seven other houses 
on the property and these will eventually be occupied 
by the Ward employees. 

Dr. C. P. Rhoapb, author with Professor Louis F. 
Fieser and others of the article entitled Steroid Ilor- 
znoue Excretion by Normal and Pathological Indi¬ 
viduals,’^ in the issue of Scibnck for May 22, wishes 
to acknowledge the indebtedness of the authors to the 
Commonwealth Fund and to the Jane Coffin Childs 
Memorial Foundation for Medical Research. 


DISCUSSION 


IN DEFENSE OF THE KALLIKAK STUDY 

Thb story of the Kallikaks was published in 1912. 
The larger book, “Feeble-Mindedness: Its Causes and 
Consequences/^^ giving the data which seemed to es¬ 
tablish the hereditiiry character of fecble-mindedness, 
appeared in 1914. 

For a decade Die data were accepted apparently 
without question. There seems to have been enough 
people who were familiar with the details to explain 
how the study was made, the methods used, the con¬ 
ditions existent, and to answer any questions that 
arose. But as time went on, the inevitable happened 
and writers appeared wdio did not know, who obvi¬ 
ously had not read the originals, and who therefore 
thought they detected certain flaws in the techniques 
which did not exist. 

The first of these appeared in 1925 in “The Inheri¬ 
tance of Mental Disease,“ by Abraham Myerson, M.D. 
(pp. 77 To this I paid no public attention be¬ 

cause 1 felt that it was so obviously prejudiced that 
it would do no harm. 

However, fourteen years later, a second book ap¬ 
peared which repeated and added to the errors of 
the Myer.son book. This occurred in 1939 in “You 
and Heredity/’ by Amram Scheinfeld (pp. 360 

Again in 1942 the same errors are copied from the 
preceding sources in “Biology for Better Living," by 
Ernest E, Bayles and R. Will Burnett (pp. 610 

It therefore seems necessary to correct the errors 
publicly and attempt to set the record straight. 

i Henry H. Goddard, * * Yeeble-MindedneBS: Its Causes 
and Consequences.’^ Macmillan. 1914. 

8 Abraham Myerson, * ‘ The Inheritance of Mental Dis¬ 
ease.” Williams and Wilkins. 1925. 

3 Amram Scheinfeld, ” You and Heredity. ’' Frederick 
A. Stokes Company. 1939. 

4 Ernest R. Bayles and B. WiU Burnett, ” Biology for 
Bettor laving.” Silver Burdett Company. 1942. 


While much in the way of polish is lacking in this 
pioneer study, there are certain universal techniques 
which must be vigorously applied in any careful 
study; and to certain criticisms of these in Dr. Myer- 
son’s book, I wish to refer. 

On page 77, Dr. Myerson, in a few lines, makes his 
only reference to “Feeble-Mindedness: Its Causes and 
Consetjuences"—the book which alone contains the 
data which led to the conclusion that feeble-minded¬ 
ness is generally hereditary. The Kallikak family is 
merely a striking illustration. 

Dr. Myerson says: “In this book, Goddard decides 
that feeble-mindednesB is a Mendelian trait. He cites 
some 100 cases in which family studies have been 
made." 

The record shows there are 327 cases carefully 
studied, charted and explained. 

A few lines farther on, Dr. Myerson says: “The 
keystone of the arch of their results and laws is the 
field investigator and her surmises ns to the mental 
and physical state of the dead and the quick." 

Not understanding the purpose or the methods of 
the field-worker, Dr. Myerson makes his own assump¬ 
tions. He argues that becaufw? he can not correctly 
diagnose feeble-mindedness, nobody can. Therefore, 
all our diagnoses must be guesses and “surimseg." 

The record shows that our field-workers were care¬ 
fully trained (see “Feeble-Mindedness," pp. 22-46, 
293 and 352). They spent weeks and months in the 
institution, talking witli and observing all grades of 
defectives. It is well known that superintendents of 
such institutions quickly learn, and when a new ar¬ 
rival appears they not only know whether he is a fit 
subject for their institution or is normal and does not 
belong there, but they also know his prada. Even the 
attendants acquire this ability rather quickly. Dr, 
Pemald used to enjoy telling how his attendafitB 
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would spot a child on the train and report that a new 
ca«e was on the way. 

But these are cases that were seen. How about 
eases in earlier ^nerations^ no longer living? Here 
again Dr. Myerson does not understand—although it 
is explained in the above references. 

The field*worker dotis not make any “Hurmisea/’ nor 
does she ask for anybody's "opinion.” Such a method 
would be jiaiVe indeed. She first asks the prospective 
informant: "Do you (or did you) know such a per¬ 
son T” If the answer is yes, she proceeds to ask many 
questions as to how he behaved, what he did, how he 
managed his affairs. 

From this she gets an accurate picture of the kind 
of person he was. But she does not stop there. This 
informant may be prejudic>ed. His account must be 
corroboratefl. She hunts up everybody who knew the 
ease. Finally she knows whether he w'as feeble¬ 
minded or normal. If she does not get enough in¬ 
formation to decide without a reasonable doubt, the 
case is "undetermined,” and is so marked. Dr. Mycr- 
son perhnps did not notice the many squares and 
circles that were not marked either "F” or The 

figures are important. On the 327 charts there are 
3,996 individuals marked normal (N), 1,946 marked 
feeble-minded (F): 476 doubtful (f): and 5,892 un¬ 
determined (left blank). 

Moreover, wo are not left without a che(tk*up. 
After all the individual cases were finished and the 
charts made, wo worked out the "exj>ectntion” ac¬ 
cording to the Mcndelian principle, for five different 
kinds of matings; e.g., if both parents were "F” all 
the children should be "F*.” Wo added all the chil¬ 
dren of such matings. The record shows 482 children 
whose status was determined. According to "expec¬ 
tation” they should all be "P\” According to our 
determination, 470 were "F” and 6 wore "N.” Either 
we were in error to the extent of six cases, or there 
was some illegitimacy, or, as some biologists hold, two 
"F” parents may rarely have an "K” child. 

The four other kinds of matings gave results equally 
close to the "expectation.” This is all fully explained 
in “Feeble-Mindedness.” 

Dr, Myerson next turns his attention to the "Kal- 
likak Family.”" He ridicules the idea that we could 
know that the mother of the Kallikaks was feeble¬ 
minded, when we "did not even know her name,” but 
had to put her down as "Nameless.” I did not realize 
that it might mislead. All names arc fictitious, and 
it oeeurred to me that "nameless” would identify her 
without any possibility of confusion. She is nameless 
to the reader only. We had her name; and not only 
her name but her history. We were fortunate enough 
to find an intelligent lady of advanced agtv knew 
personally the ^^Nameless oneJ^ That seems impos¬ 
sible until one realizes that if each of them had lived 


to be 80, they could have known each other for eight 
years or more; and if they had lived to be 90—^not 
impossible—they could have been neighbors for 30 
years! The nameless one was neither a prostitute 
nor a "bar-room habitude.” 

Perhaps Mr. Scheinfeld can explain how he ac¬ 
quired the information that "In 1898 Dr. H. H. God¬ 
dard, then director of an institution for mental defec¬ 
tives in New Jersey, chanced upon the strange fact, 
etc.” 

It is no misprint, because ho repeats with emphasis 
on the next page "Keniembcr, this study was begun 
in 1898, before there was any science of genetics.” 

The facts are these; 1 was never director of an 
institution for mental defectives and I did not begin 
the study of the Kallikaks in 1898. It was begun 
in 1910 and published in 1912. 

Mr. Scheinfeld contributes one original idea— 
wrong like the rest. He says: “The comparison rests 
largely on the assumption (italics his) that the ille¬ 
gitimate child whom the feeble-minded mother chose 
to call Martin Kallikak, Jr., was indeed the son of the 
man she designated, which no court would accept as 
evidence.” 

A strange statement. Courts have alw'ays accepted 
.such evidence and still do. In this case there was not 
even a doubt. 

For the rest, Mr. Scheinfeld devotes a few para¬ 
graphs to prove the obvious. 

Certainly Martin Kallikak, Rr., must have been a 
"Simplex,” else his son by the "Nameless” would have 
been normal. But that is no argument. It is well 
known that a trait may remain recessive for genera¬ 
tions as long ns its possessors mate with "duplexes.” 

Finally we come to Bayles and Burnett. Their 
treatment of the taatter is so much like Scheinfeld’s 
that it has already been answered. With parrot-likc 
accuracy they rej>eat Rcheinfeld^s error: "In 1898 Dr. 
H, II. Goddard began a study of two family lines that 
had a common ancestor,” and on the next page, "Re¬ 
member that the study was begun in 1898.” They 
add, "Remember that Mendel’s work was not known to 
the scientific world until 1900.” And in the next para¬ 
graph, "Intelligence tests did not even exist when the 
study was made.” 

They are so sure of all this that they add "The per¬ 
sons in Goddard’s study were classed as feeble-minded 
simply upon the basis of opinions of persons who had 
known them or who knew (however vaguely) of 
them.” (Reminiscent of Dr. Myerson!) 

The record shows that the Binet tests were exten¬ 
sively used by us in both studies. (See " K all ika k 
Family,” pp. 71 and 88, also "Feeble-Mindedness,” 
pp. 4 and 183, and see index.) 

That these authors copied, uncritically, Schein- 
feld’e errors, including the absurd date, seems ob- 
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viotw. Even a cursory reading of the '^Kallikak 
Family”® or '‘Feeble-Mindedness” would have shown 
them that intelligence tests were in constant use. 

Perhaps it is possible to regard these glaring errors 
as natural mistakes; but it is difficult not to feci that 
some, at least, result from wishful thinking. 

In these days, one can not read everything. But if 
one feels it necessary to publicly criticiise, it would 
seem that he should be stire that he understands what 
he is condemning. This would be not only for his 
own protection, but for the far more important con¬ 
sideration, the preservation of truth and the advance¬ 
ment of science, 

Henky H. Goddard 

The Ohio State Univeesity 

THE ORAYINQ OF HAIR 

Dr. AleS HrdliCka^s^ recently publicLaed explana¬ 
tion that as one of the functions of the hair is to 
excrete melanin, graying of the hair is, therefore, a 
quantitative expression of the total amount of melauiti 
to be excreted by the body^ which in some way, not 
explained, depends on the metabolism. Thus, accord¬ 
ing to Dr. Hrdli5ka, graying is an automatic expres¬ 
sion of the dying fires of metabolism, and no drug or 
chemical can be expected to have more than a tem¬ 
porary effect. 

The color pattern of the hair is not only generally, 
but also somatically inherited. If this were not so we 
might be startled to find our leopard losing her spots 
and the tiger his stripes. Moreover, we would be at 
a complete loss to explain the white tips on black 
fox fur or the reverse on ermine. 

That the coloring of the hair is functional in char¬ 
acter and not automatically dependent on sonic gen¬ 
eralized bodily change or growth is most clearly shown 
by the fact that certain animals, as the Arctic fox, 
change the entire color of the hair from winter to 
summer season, which is coupled with the moulting 
function; also shown in birds, like the ptarmigan. 
Moreover, in birds, and to some extent in mammals, 
the pattern of the hair coloring changes with sex 
activities, remarkably confirmable by experiment. In 
humans, both the hair coloring and its time-duration 
is a hereditary matter and independent of general 
health, virility or age. 

Moreover, much evidence goes to show that melanin 
formation is a local matter. Commonly, for example, 
one finds the scalp hair white over the site of a former 
injury, although there is a good hair growth con¬ 
tinuing. This is also true in other pigmented tissues, 
such as the skin. Pregnancy, lice, irritation, etc., 
cause marked localized pigmentary changes. On the 

* Henry H. Goddard, * * The Kallikak Family. ^ * Mac¬ 
millan. 1912. 

iJowr. Am, Med, Asn,, March 14, 1942, p, 918, 


patch ^thdrawal of pigmentation (Vitiligo) peeu- 
liarly striking in colored people. The NOgro’s hair 
grays with age; his skin doesn’t, whidi fact 1 find 
impossible to coordinate with Dr, Hrdlidta’s idea of 
general melanin excretion. 

While sex seems to play an important role in hair 
coloring, nevertheless, albinos breed quite freely, as 
laboratory rats and mice amply demonstrate. 

That the matter is not a simple concomitant of 
growth or nutrition is well illustrated by the fact that 
the “bald” area rarely becomes markedly gray pri¬ 
marily, and often completes its own peculiar function 
without any graying whatever. The lateral margins 
of the sen Ip, on the other hand, most commonly gray 
first and they, on the contrary, rarely become bald. 

All the above facts are but a small selection of the 
large number illustrating the same matter; namely, 
that while there are many outside controls reacting on 
the actual machinery of pigmentation, nevertheless, 
this is a separate entity. Moreover, each cell shows 
a quantitative difference in its reactivity to such con¬ 
trols so that hairs growing side by side may show 
very marked pigmentary contrasts. Such facts leave 
little doubt tliat the fiber pigmentation is a special 
function, and unless this be a solitary exception to 
the general rules of physiology, it is capable of being 
altered in a quantitative manner by pharmacological 
agents. 

Dr. Owen 8. Gibbs, 
Director of E^seatch 

Medical Bebearch DmsioN, 

Plouoh, Inc,, 

Memphis, Tennessee 

SOME FACTORS AFFECTING APPLE SCALD 
DISEASE 

The scald disease of the apple is a storage disorder 
which causes tremendous wastage in storage wherever 
apples are stored the world around. The cause of tiiis 
disease was found 1^ workers in the IT. 8. Department 
of Agriculture to be accumulations of certain volatile 
around the fruit in storage.* They devised a method 
of control in which these volatiles were absorbed by 
paper wraps impregnated with mineral oil. 

Two years’ results on the Rhode Island Greening 
variety indicate that coating the fruit with a wax 
emulsion (Brytene 489 AM) gave considerable prom'^ 
iae in scald control. On prematurely picked apples, 
the wax treatment did not give as good control as the 
oiled paper treatment, but on pickings made at the 
normal time it gave as good control as oiled pepc^. 
Waxing has the advantage over the oiled paper treats 
ment in that it keeps the fruit in a more green, odsp 

lO. Brooks,S* Cooley and D. P. Fisher, 

Res,, 18: 211-^0, 1919. » 
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Modidoa* It ia mm^geated titiat sma]! eominercial 
triftls o( tiiis wax traatment be made. A eoncentra- 
Uoa of 6 to 8 per cent, solids in the emulsion is sug¬ 
gested. 

It was found that the volatiles from one lot of ap¬ 
ples may induce scald on a second lot. Susceptible 
varieties scald much sooner and more severely in the 
presence of volatiles from McIntosh apples than when 
stored alone. This was true both in ordinary cold 
storage practice and in “controlled atmosphere stor¬ 
age,’^ where carbon dioxide and oxygen levels as well 
as temperature and humidity were controlled. 

Progress has been made in “air conditioning’’ the 
storage atmosphere to rid it of these harmful volatiles^ 
but absolute scald control by this method has not yet 
been attained. The more promising materials which 
liave been used in the air-conditioning process have 
been various oils and aetivated charcoal. Failure to 
attain complete control of the disease by this method 
may be attributed partially to a lack of knowledge 
as to when the absorbing materials became saturated. 

R. M. Smock 
F. W. South wjCK 

DEPABTUENT or POMOliOOV, 

OOEKELL IJKtVEBSlTY 

A GRASSHOPPER PROBLEM IN MECHANICS 

A FBiSNi) on a farm, having to move a hive full of 
bees, asked me whether the hive would weigh less 
if the bees were stirred up so as to fly around inside 
the closed hive while she carried it. This suggested a 
similar—but raathematicaHy simpler—problem: Will 
a suitcase containing a pound of grasshoppers weigh 


less if the grasshoppers are jumping so that half of 
them are constantly in the air in the suitcase than if 
all are constantly at restf 

If a grasshopper of mass m jumps with a vertical 
velocity v, the downward impulse on the suitcase is 
mv when he jumps and also when he alights, which 
will be 2v/g seconds later if ho strikes nothing*, there¬ 
fore if n grasshoppers are in the air half the time, 
the average downward impulsive force due to the 
change in momentum is one half of iinwu divided by 
2v/g^ that is inmg; and this added to the weight of 
those at rest gives the dead weight of all. In other 
words, the total average weight is the same whether 
they are jumping or not. This is, of course, the 
kinetic theory explanation of the downward pressure 
exerted by the weight of a gas. It should be noted, 
however, that only the average weight is the same. 
If a box containing a single grasshopper is suspended 
from a sensitive spring balance, every time he jumps 
the box will receive a downward kick. So the indi¬ 
cated weight of any body not at absolute zero is partly 
static and partly kinetic, and is a statistical average 
sum of varying static and impulsive forces. 

The hive-and-bees problem is more complex; but in 
this case also, of course, the total average weight must 
be the same no matter what the actions or motions of 
the bees and other parts inside the closed container 
may be. 

This problem is doubtless very old, though I do not 
happen to have run across it before. References to 
previous discussions of it will be appreciated. 

Gordon S. Fulchjeb 

Washington, D. C. 
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EPILEPSY 

Epihpsy and Cerebral Localiaation, By Wilder 
P sKFiiou) and Thkodorb C. Erickson. 607 pp, 
Springfield, Illinois: Charles C Thomas. 1941. 

A RARE kind of devotion to suffering humanity and 
seienee is needed to keep a man working at a disease 
suck as epilepsy. The patients are deeply distressed 
and distressing to the physician because many can not 
be given much aid. Lennox in his recent book, 
“Soienee and Seizures,” has shown this spirit and has 
written a book from the medical and social view-point. 
Now cornea “Epilepsy and Cerebral Localization,” by 
Penfleld and Erickson, from the surgeon’s point of 
view. But these men are more than surgeons; they 
have approached the mtiisy called “epilepsy” from 
tlie ph^ologieal standpoint they have made histo- 
stndies and flna%, with the aid of the special 
iibd#itorioe ef Dr. Jksper and Mrs. Erickson, respec¬ 


tively, they have taken up electroencephalography and 
psychology, as related to epilepsy. 

A aeries of proven cases of focal epilepsy treated 
by craniotomy provided the major source of material 
for physiological, psychological and anatomical 
studies of the human cerebral cortex over a ten-year 
period. The histology of cerebral scars, the cytology 
of the brain, the structure and control of cerebral 
vessels and the physiology of cerebral blood flow have 
formed the subjects of what might be called their 
preliminary research. During the process of clinical 
elaboration, collateral studies were made upon patients 
suffering from ail types of convulsive states by electro¬ 
encephalography and pneumoencephalography as well 
as by the analysis of seizure patt^ and clinical pic¬ 
ture. At the same time related medical literature has 
been freely used. For students of neurophysiology 
the direct observations made upon the cerebral cortex 
of ebhscious patients and the deacriptione of patterns 
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of epileptic discharge provide valuable materiaL The 
chapter on cranial roentgenography treats chiefly the 
atrophic lesions of the brain and skull. Because of 
the fact that war came upon the world before the 
completion of the manuscript, Chapter XIX on acute 
head injuries has been added. The treatment of 
atrophic cerebral lesions and of brain tumors is de¬ 
scribed in practical detail. An exhaustive report is 
made of the results of operations (Chapter X). Over 
a ten-year period 165 operations were performed for 
the removal of cerebral or meningocerebral scars. 
Thirty-four of these proved to be ‘^i»egative explora¬ 
tions”; in 62 there was removal of a meningocerebral 
cicatrice; in 53 the cicatrix was cerebral only. Since 
operation 22 per cent, of the former and 19 per cent, 
of the latter patients have been entirely free from 
attacks. An additional 54 per cent, of the patients 
with meningocerebral scars were conspicuously ini- 
proved, the corresponding figure for purely cerebral 
scars being 40 per cent. Only 11 per cent, of the 
foruier and 3 per cent, of the latter showed no im¬ 
provement at all. In short, these operations are well 
worth doing and if the scar involves both meninges 
and brain, there is a nine to one chance of clinical 
improvement and a one to four chance of cure, with 
an operative mortality of 4 per cent. Moreover, the 
improved techniques of pneumoencephalography are 
a great aid in determining which cases should be 
explored surgically. For example, many bruin tumors 
are found, some of them removable. The results from 
removal of encapsulated tumors are about 20 per cent. 
cured of seizures and 40 per cent, conspicuously im¬ 
proved ; infiltrating tumors only do about half as well. 

The chapters on “Seizure Patterns” and “Mecha¬ 
nism of Epileptic Seizures” bring much important 
data to the physiologist who is interested in the func¬ 
tion of the human brain. The authors define epilepsy 
as the tendency to recurring epileptic seizures, “An 
epileptic seizure is a state produced by an abnormal 
excessive neuronal discharge within the central ner¬ 
vous sysitem. An epileptic seizure is therefore a 
symptom of disease, but epilepsy itself should not, 
strictly speaking, be used as a name for -that disease,” 
Seizures have one common feature: a direct influence 
upon the central nervous system, which results in 
recurring explosive neuronal discharges. On patho¬ 
logical grounds, they differ widely. Anatomically, the 
part of the central nervous system wherein the neu¬ 
ronal discharge occurs may vary greatly, but there is 
a common physiological mechanism which produces 
the outward manifestations of a seizure. 

From a practical point of view, in the consideration 
of many of the epilei)sies, the cause is readily recog¬ 
nized, e.g,, eases of brain tumor, traumatic scar of 
the cerebral cortex and hypoglycemia. Such types 
have been called symptomatic epilepsy. But after one 


names the long list of pathological lesions that may 
affect the brain and after the obvious extra-cerebral 
causes are enumerated there remains a residue, an 
all-too-numerous group Of cases in whicli the cause 
can not at present be found. To these patients the 
term cryptogenic epilepsy (of obscure origin) has 
been applied. This group will contain a large number 
of cases in which there is a strong familial tendency 
and in which the elcctroeneephalographie record has 
a characteristic form, the spike and slow wave de¬ 
scribed by Gibbs, Gibbs and Lennox. Many of these 
cases will be found to fall into the clinical classifica¬ 
tion of “petit mal.” 

The careful clinical research for focal symptoms; 
the operations under local anesthesia and the refined 
exploration of the cortex in conscious patients have 
brought in a wealth of itni>ortunt material. The 
clinical descriptions of various seizures and their 
classification in relation to localization and electro¬ 
encephalography is also a distinct advance. The 
medical profession has been too willing to put the 
attacks into three vague and loosely defined cate¬ 
gories; “grand mal,” “petit mal” and “psychomotor 
attack.” As generally used, these terms are mean¬ 
ingless from the physiologic^il standpoint and inade¬ 
quate clinically. If used accurately in their classical 
sense, they would not cover the field at all. Penfield 
brings this out in his clinical analysis and Jasper 
substantiates the neurological observations with the 
electroencephalogram (Chapter XIV). Jasper makes 
four salient points: 

(1) Epilepsy, as viewed by oloctroenccphalography, con¬ 
sists of recurring paroxysmal high voltage waves, elec¬ 
trical signs of excessive syncUrouized neuronal discharge 
or hyper synchrony. Often, hut not always, there are asso¬ 
ciated abnormal rates of cerebral disohargo or dysrhyth¬ 
mia, tachyrhythmia or bradyrhythmia. 

(2) The epilepsies may be divided into three principal 
groups with regard to localization of abnormal waves: 

(a) localised to a specific cortical area of one hemisphere, 

(b) bilaterally synchronous from homologous areas of the 
two hemispheres, and (c) diffuse wide-spread disorganized 
abnormal waves often with generalized cerebral tachy¬ 
rhythmia or bradyrhythmia. 

(3) The form of local cortical epileptic discharge 
recorded near its source is the same from any superficial 
cortical area wlule the form of clinical seizure depends 
upon the function of cortical area of onset and path of 
march. 

(4) There is a close correspondence between cortical 
localization by the E.E.G. and the localization arrived at 
by analysis of the nature of onset of the clinical seizure. 

The book is obviously written from a wide experi¬ 
ence in surgical cases, but the authors have also seen 
in their clinic and practice a large nun^ber of epilep¬ 
tics of the cryptogenic type and they have two chap¬ 
ters on these more medical aspects (XI and Xtl). 
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The inhiferitaxice of ^pilepoy i£ discussed and the data 
are well presented, but it seems to me that the obvious 
conelusion is not drawn, t.e., that ^*idiopatliic epi¬ 
lepsy*' is identical with ‘inherited epilepsy," and that 
all other cases Imve cerebral lesions. Of course there 
is always the grroup of “cause unknown” (“crypto¬ 
genic," if you prefer Greek) because the doctor lacks 
diagnostic means. At any rate 1 feel that the time has 
come to drop the term “idiopathic.” 

Under “extracerebraJ causes” are discussed various 
systemic vaxiants of circulation, water metaboUam, 
etc., which effect fits. The authors clearly state that 
epilepsy is cerebral and that these are really pre¬ 
cipitating causes, if causes at all. Nevertheless, some 
are important in treatment. 

In a disease where the most important symptom is 
clouding of consciousness or loss of it, the subject of 
“consciousness” must come up for discussion. At the 
end of Chapter VI, on “Functional Levels in the Cen¬ 
tral Nervous System,” the highest level is considered 
**the level of consciousness” and four pages are given 
to a discussion which 1 consider the weakest part of 


the book. I can not believe that consciousness is a 
one-level affair and 1 do not agree that there is an 
area of “highest level of integration,” the integrity 
of which is essential to consciousness. That such a 
“level of final integration” lies within the diencephalon 
seems most improbable. The epileptologist certainly 
knows a lot about unconsciousness, but he is taking 
chances when be lightly discusses consciousness in a 
few pages without careful definition of what he means. 
It remains the great mystery. 

This book contains little about the end results of 
epilepsy seen in institutions; it does not discuss many 
of the problems that arise in large epileptic hospitals. 
From that point of view the book is not a treatise 
on the care of the epileptic. The authors are not dis¬ 
tracted by the fdder clinical writings which look on 
epilepsy as a “disease” that “leads to deterioration.” 
Tliey start physiologically and hold to their physiol¬ 
ogy, applying it to clinical phenomena. Therefore, 
and because of its scope and data, I think this is the 
best book ever written on epilepsy. 

Stakley Cobb 


SOCIETIES AND MEETINGS 


THE EIGHTH ANNUAL WASHINGTON CON¬ 
FERENCE OF THEORETICAL PHYSICS 

The topic of the Eighth Annual Washington Con¬ 
ference of Theoretical Physics, held on April 23, 24 
and 25 in Wa8hingU)n, D. C., at the George Washing¬ 
ton University, under the joint auspices of the Car¬ 
negie Institution of Washington and the George 
Washington University, was “The Problems of Stellar 
Evolution end Cosmology.” 

This topic represents essentially the further devel¬ 
opment of discussions at the Fourth Conference of 
May, 1938, on “Problems of Stellar Energy-Sources.” 
During the four years since that conference, many 
problems pertaining to tlie process of energy-produc¬ 
tion in stars bec.ame oonvpletely clarified and present 
now A solid basis for furtlier advances in this field. 
There seems hardly any doubt that the so-called “car¬ 
bon cycle,” first proposed by Dr. H. Bethe at the 
Fourth Conference, actually represents the source of 
energy for our sun and for all other stars of the 
“main sequence.” It is also becoming more and more 
certain that the energy-source of the so-called “red- 
giant stars” lies in the thermonuclear reactions of the 
three light elements, lithium, beryllium and boron, as 
was proposed by Dr. G, Gamow and Dr. B. Teller. 

But, whereas we know the particular nuclear reac¬ 
tions Which are responaible for the energy-production 
in various types of stars, the problem of stellar evolu¬ 
tion, that is, changes with time of the observable char¬ 
acteristics of a star particokrly in its application to 


tlie “red giants,” still presents serious difficulties. 
Because of the absence of any appreciable convection- 
currents through the entire body of the star, it seems 
that the nuclear transformation of various chemical 
elements in the star should take place in a spherical 
shell, the radius of which is steadily increasing in the 
process of evolution. This necessitates the study of 
the so-called “shell-model” of a star as first proposed 
by Gamow during the Fourth Conference. Study of 
this model was considerably advanced during the last 
year by Dr. S. Chandrasekhar and Dr. M. Schoenberg, 
who reported their results at the first session of the 
Eighth Conference, 

It was shown by Chandrasekhar that the growth of 
the “shell” does not extend all the way to the surface 
of the star but stops when the shell envelops 35 per 
cent, of the total mass of the star. When the shell, 
for example, corresponding to the transformation of 
lithium, has reached its maximum extent, the star 
undergoes a rapid process of gravitational contraction 
and the new shell corresponding to the next element 
(beryllium in this case) starts to grow from the center. 

Schoenberg has investigated a special case (of par¬ 
ticular interest for the sun and the stars of the main 
sequence) where the molecular weight of the stellar 
matter changes as the result of the nuclear transfor¬ 
mations in the growing shell. His calculations lead 
to the interesting conclusion that, at the end of its 
hydrogen-evolution, our sun will increase in luminosity 
only by a factor of three and not by a factor of one 
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hundred^ afi was previously eotieluded from the old 
homogeneous moddi. 

Considerable diSouBsion followed Schoenberg’s state- 
unent that in the process of shell-growth, the potential 
energy of the star reaches a minimum, and that the 
star may become unstable at this paxticular point of 
its evolution and be subjeot to periodic pulsations of 
the Cepheid-variable type. It was indicated by Teller 
that, according to Cowling’s theory of stellar stability, 
pulsations of the type proposed by Schoenberg should 
not be expected. 

On the question of the “mixing-up” process in a 
stellar interior, Dr. G. Handers reported his calcula¬ 
tions of the convection-processes in rotating stars. 
His con<iuHion is that the so-called “Eddington con¬ 
vection currents” are balanced by the more rapid 
rotation of the stellar equatorial regions and hence 
no exchange of material between the deep interior of 
the star and its surface should be expected. 

Following the reports on the “shell-model” the dis¬ 
cussion shifted to the problem of the correlation of 
various theoretical viewpoints on stellar evolution and 
the observational facta on the relative abundance of 
stars of various types. Dr. H. Shapley gave a gen¬ 
eral survey of the observational evidence and stressed 
the point that the familiar patteiii of the Russell dia¬ 
gram is essentially based on the study of one par¬ 
ticular part of our stellar system (a large-scale region 
surrounding the sun) which should not be considered 
as a fair sample of the entire stellar universe. In¬ 
deed, it has been found that the relative number of 
various star-types is quite different for the central and 
outer regions of the galaxies; quite different results 
are also obtained in globular and irregular stellar 
clusters. Thus, in any attempt to correlate the theo¬ 
retical picture of stellar evolution with the observa¬ 
tional material, one must necessarily take into account 
this general stellar population in various parts of the 
universe. 

The second important problem of the conference 
(mostly during the session on April 24) was that of 
the expanding univei^se and the related question of 
the origin of chemical elements during the early stages 
of the expansion. It should be noted that there is stUl 
considerable disagreement among investigators as to 
whether our universe is an expanding one. In a 
recent publication Dr. E. Hubble, interpreting the 
observed red-shift as due to Doppler-effect of receding 
nebulae, arrives at a conclusion not in accordane^e with 
geological evidence. Thus his calculated age of the 
universe is only about one billion years, that is, con¬ 
siderably shorter than the geologically estimated age 
of the earth. However, Gamow indicated that Hub¬ 
ble’s result is based on the distance-scale obtained by 
assuming that the intrinsic luminosity of nebulae re¬ 
mains constant even if their ages differ by hundreds 


imey is easily ekphiined by assumuig that the 
ity of nebulae may decrease during such long periods 
of time by a few per cent. A decrease of this order 
might well be expected because of dnmges during 
stellar evolution and the escape (“evaporation”) of 
stars from separate nebulae. Thus the solution of the 
problem of the expanding universe must await more 
information regarding the evolutionary history of 
separate nebulae. 

The other angle of the problem was discussed by 
Dr. L. H. Tboirias, who reported his attempt to explain 
the red-shifts in the spectra of distant light-sources 
as resulting from the interaction of the traveling light- 
quanta with the free electrons in interstellar space. 
His calculations were entirely on the basis of classical 
electrodynamics, but there is still the question whether 
his result will hold in quantum-mechanical treatment. 

It is, however, desirable to retain the hypothesis of 
the expanding universe, since it provides a basis by 
which a great many phenomena may be explained. 
The most important of these is the riddle of the origin 
of chemical elements—a process requiring high tem¬ 
peratures and densities such as could have existed only 
in the early stages of an expanding universe. It may 
be easily shown that under the most extreme condi¬ 
tions now existing in the interior of various stars, 
only the lightest elements of the periodic system could 
be transformed from one to the other. To explain the 
presence and the observed relative abundance of all 
heavier elements—in particular the existence of 
uranium, thorium, etc.—one most necessarily assume 
that two or three billion years ago the density of 
matter in space exceeded ten million times that of 
water and the temperature was as great as several 
biUion degrees. These are just the conditions corre¬ 
sponding to the early stages of the expanding uni¬ 
verse. 

The attempts to explain the observed relative idbun- 
dance of various chemical elements have been hitherto 
followed in two different directions: (1) That the 
present abundance arises from some kind of chemical 
equilibrium between various nuclei at certain high 
temperature and d^isity; (2) that the origin of ele¬ 
ments is a breaking-up process similar to tbc recent^ 
discovered process of uranium-ffssion* Both points 
of view were diseussed during the second session of 
the conference and it was agreed that the second point 
of view is the more probable. In his repori on the 
“equilibrium-theory” Chandrasekhar indle^ted tbnt 
the observed abundance of the elements from 
to argon may be well repreeented by en eqUihWuin- 
state corresponding to a temperature of 8 x 
and density of 10*. On the ot^ 
of heavier demente 
tions deereases too rapii%; 
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toble k 10^^ turn oaudler tium obaezred values, 
liiopirieallj, the abnndaneeMnurvefl ran almost hori~ 
jsontally, beginning at the middle of the periodic Bys- 
tern vhioh^ aa it is eaey to see, can not eorrespond to 
any state of chemical equilibrium, 

Diseussion centered mainly around the posaihUity 
that iiuR heavy eiements originated at still higher tem¬ 
perature and density and that their relative propor¬ 
tions were later ^^frozen up” in the process of expan¬ 
sion. This discussion led to the conclusion that the 
^Treezing up” process could hardly take place since, in 
the presence of free neutrons, heavy elements would 
be transformed into light ones (through the ^^neutron- 
evaporation”), even at much lower temperatures. It 
seems, therefore, more plausible that the eletnenls 
originated in a process of explosive character, which 
took place at the '^beginning of time” and resulted in 
the present expansion of the universe. Some details 
of such breaking-up process of the heavy fragments 
of primary nuclear matter which would finally lead to 
the ordinary nuclei of the known stable elements were 
discussed by Teller. 

The third day of the conference was devoted to fun-’ 
damental problems of physical constants and the 
properties of elementaxy particles. Teller presented 
his erilicisin of Dirac^s recent view that the number 
of elementary partieLes in the universe and also the 
value of the gravitational constant are slowly chang¬ 
ing with time. He indicated that, assuming Dirac’s 
hypothesis, one would expect large changes in the 
luminosity of the sun, which is contrary to geological 
evidence. 

Thomas presented his recent attempt to build up a 
formalism for eonsistent quantization of the electro- 


m 

magztette which would eUminate the difSculties 
inherent in the infinite self-energy of elementary par* 
tides. 

Dr, W, Pauli discussed the theory of the **meson” 
on the assumption of zero-spin and concluded that 
this assumption is not very satisfactory. 

Twentynsix investigators from 15 universities and 
research organizations took part in the conference. 
These were: British Central Scientific Office (Green¬ 
wich Observatory), R. d’E. Atkinson j Carnegie In¬ 
stitution of Washington, J. A. Fleming; Catholic 
University of Anicrica, K. F. Herzfeld; University 
of Chicago (Yerkes Observatory), S. Chandrasekhar, 
G. Banders and M. Schoenberg; Columbia University, 
W. E. Lamb, A. Nordsieck, F. Perrin and S. Rosen- 
blum; Harvard Umversity, C. L. Critohfleld and H. 
Shapley; Institute for Advanced Study, W. Pauli; 
the Johns Hopkins University, D. B. Inglis; Ohio 
State University, L. H. Thomas; Princeton University, 
8. Rosseland; National Bureau of Standards, G. 
Chertog; Navy Department, Bureau of Ships, R. 
Riohtmyer; Naval Ordnance Laboratory, T. Page; 
Naval Research Laboratory, R. Gunn; George Wash¬ 
ington University, H. V. Argo, Th. B. Brown, G, 
Gamow, Miss M. F. Langs, B. J. Seeger and E. Teller. 
Several leading nuclear i^hysicists and astronomers 
from various parts of the country who had also ac¬ 
cepted invitation to take part in the conference could 
not do so because of urgent unexpected demands of 
their national-defense problems. 

G. Gamow 

Gxorge Washington Univbesity 

J. A. PliEming 

Dspabtmknt or Tebrestriaii Magnetism, 

Caunboie Institution or Washington 
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THE FIRST ANNUAL REPORT OF THE 
CHAIRMAN OF THE NATIONAL 
SCIENCE FUND 

Last year when the Board of Directors* of the 
Natdbnal Science Fund met to complete the organiza¬ 
tion of the National Science Fund, our country was 
stilL at peace. On December 7, 1941, midway in the 

; Board hf Dkeotora for %ke 1S42-43 is com¬ 

posed of the following: ChtUmm: William J. Bobbins; 
Fke W- Aldrich; Roger Adams, 

James F. Ben, Albert F. Blakeslee, 
tsabdi Boimaiu H* Compton^ James B. Conont, 

BdWn til. Cbnklin) John W, Uavts, Luther P. Msonhort, 
pote L. Fetffl^n, Herberi S. Ckuwer, Walter S. Gifford, 
1^ Hayes, Herbert Hoover, 

Frm B. Jewatt, Bmest 
MaoL^Oh, Robert 

A; Alfred K. Blihu 

iMpto; fnie K* Smith, L, 

Whtppi^ ;. 


first year’s development program, it was necessary to 
stop and reconsider the aims of the fund and to deter¬ 
mine whether imder war conditions the National 
Science Fund eould and should continue. The Execu¬ 
tive Committee concluded that although the National 
Science Fund may not stand in the full current of 
military progress, war makes it imperative to put 
forth our greatest efforts to assure continued adequate 
support for basic research in soienoe. Even though 
fundamental research should fail to produce a single 
discoveiy applicable to the war, it still would be 
essential to the future peace. Vice-president Henry 
A. Waliaee has made it clear that he understands how 
important it is for us to face these realities: “From 
the pr^pol standpoint of putting first things first, 
at a tiUae when there are not enough hemrs in a day 
and minute counts, planhing for the future 
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peace must of necessity bo a part of onr aU^ont vrar 
pro^am.” . To preserve and advance our democratic 
civilization after the war is over will demand full 
use of basic discoveries made by research scientists 
daring these war years. It is not putting the matter 
too strongly to say that the basis for any lasting 
peace when this war is over may well be founded on 
some discovery made by research in fundamental 
science. 

The National Science Fund’s major aim is to co¬ 
operate in making it possible for this research to go 
on. By securing the understanding and enlisting the 
support of the public, new private funds cun be put 
to work to supplement tlic research budgets of uni¬ 
versity and other privately endowed laboratories, 
where the crippling blows of shrinking investment 
income and reduced tuition have compelled curtail¬ 
ment or Ci^saiion of invportant researches. War 
brings home to the American people the importance 
of applications of science. Many now understand 
that mathematicians apply modern theory of probabil¬ 
ity to the strategy and tactics of aerial fighting and 
to improving the accuracy of gunfire; that psycholo¬ 
gists and botanists contribute to camoufiage; that 
physiologists study war-time diet and drugs. Pearl 
Harbor has already shown us what the sulfonamide 
drugs can do to reduce the toll of war injuries. A 
physiologist tells us that his research indicates that 
the successful solution of several problems in aviation 
medicine may contribute materially to the outcome of 
the war. 

These applications of science are understandable 
to most people, but too many fail to realize that we 
can not make American science fully productive unless 
we can maintain fundamental research, and enable 
those s<dentiBt8 who stand outside the direct scope of 
the government’s war research program to carry on 
their important work. In the National Science Fund, 
a potentially powerful means of advancing human 
welfare through science is already in existence. It 
is truly dedicated to the service of all humanity and 
all science, and not to the individual interests of any 
one sector or to any individual institution. It is pre¬ 
pared to receive and administer funds for the advance¬ 
ment of science under an organization wliich guaran¬ 
tees so far as is humanly possible that any money 
entrusted to it will be safeguarded as to principal and 
income and invested to the greatest advantage in 
science. It is further prepared to act as a clearing¬ 
house for questions from prospective donors on the 
support of science or from scientists who need finan¬ 
cial assistance for their researches. The National 
Science Fund offers the possibility of serving donors 
who have funds they wish devoted to science, of 
serving science by increasing its support and of 


servilQ^ all humanity throi^h the advaneement of 
science. 

The chief concern of the National Science Fund in 
its first year’s activity )ms been to contribute toward 
a greater general understanding of the value of fun¬ 
damental science, the necessity for its support and 
the fact that the National Science Fund has a unique 
machinery for this financing. A public relations pro¬ 
gram was first directed to scientists and scientific 
workers because it was felt that their wholehearted 
understanding and support was essential for the long¬ 
term successful development of such a fund. An 
8-page brochure entitled *Thilanthropy in Science’’ 
was widely distributed. Through the cooperation of 
Dr. Langmuir, president of the American Association 
for the Advancement of Science, the fund was pre¬ 
sented to each of the 15 sections and to the 179 socie¬ 
ties afOliated with the association. Repreaentatives 
described the fund before many of the major scientific 
meeting and notes, articles or editorials appeared in 
numeroiis periodicals read by scientists. A series of 
four radio progrsuns was presented over a national 
network. Effort is now being directed to professional 
groups of laymen and to the general public. 

In anticipation of enlisting public interest and 
support two surveys were made with the help of lead¬ 
ing scientists to determine current critical areas of 
scientific research. The results of these surveys, which 
are of considerable interest, will be published. In 
addition a partial review of the grants-in-aid made 
by the National Academy of Sciences over the past 
twenty years from its trust funds was made. Under 
the auspices of the National Science Fund a detailed 
and documented study of the relation of fundamental 
research to practical applications has been initiated 
by a student of the history of science which will illus¬ 
trate the vital interest the general public has in funda¬ 
mental science—and in its adequate support 

Although the National Science Fund during its first 
year of operation has had no funds for direct appro¬ 
priation more than 50 requests for financing research 
have been received. These have been carefully re¬ 
viewed and where circumstances warranted the appli¬ 
cant was put in touch with potential sources of funds. 
In several instances assistance was made available. 
The National Science Fund has also acted as a conr 
sultant on several projects which bear directly or 
indirectly on the war effort. In thus acting as a 
clearinghouse the fund appears to be performing a 
function not otherwise adequately met. It is hoped 
that as time passes there will be more prospective 
donors who ask the National Science Fund to 
locate qualified scientists whose reeeazch they coviA 
support or to point out areas for m^rch where 
money could be wisely used for the puhlie good. 
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SPECIAL ARTICLES 


THS PRODUCTION OF PERMANENT HYPER¬ 
GLYCEMIA AND GLYCOSURIA BY THE 
PROLONGED ADMINISTRATION 
OF INSULIN 

It is apparent from the studies of Haist, Campbell 
and Beat^ and of Lukens and Dohan^ that insulin^ 
fasting or fat-feeding rests the islands of Langerhans, 
and that the procedures which permit the islets to 
rest also prevent or hinder the development of the 
diabetic state which results from the administration 
of anterior pituitary extracts to dogs. Accordingly, 
Haist, Can^pbell and Best recommended that the pro- 
cedurea established as benedcial for animals should 
be tried in man as a prophylactic measure for the 
prevention of diabetes, especially in the case of chib 
dren with n diabetic family history. 

However, since the administration of exogenous 
insulin can reduce the insulin content of the normal 
pancreas, it is possible also that it may depress con\- 
pletely the production of insulin and thereby induce 
a permanent diabetes in a patient with a relative 
deficiency. In order to put this possibility to test, 
from 30 to 75 per cent, of the pancreas was removed 
from dogs. Since such animals can become diabetic 
only if hyperglycemia is induced by the administra¬ 
tion either of large amounts of carbohydrate or of 
anterior pituitary extracts, they may be regarded ns 
being very susceptible to diabetes, but not as having 
diabetes. Such a situation may exist in the patient 
who eventually beiKunes diabetic. 

After the immediate post-operative elfects were 
over, the animals were treated with protamine zinc 
insulin to the limits of their capacity and were per¬ 
mitted to eat freely. The blood sugar level was 
studied carefully to maintain a constant hypoglycemia. 
In thi'ee animals that were studied for over one year, 
it was noted that hyperglycemia and glycosuria ap¬ 
peared in from 20 to 40 weeks after the beginning of 
the protamine zinc insulin treatment. Furthermore, 
these animals apparently developed a pennanont 
diabetes since the hyperglycemia and glycosuria per- 
edsted for as long as 30 weeks thereafter. 

Fig. 1 illustrates the history of a dog from which 
a maximum of 06 per cent, of the pancreas was 
removed and which, after several days, was started 
on daily injections of protamine zinc insulin, the 
dosage being increased to the limits of the animars 
capacity to withstand hypoglycemia. The animal was 
permitted to eat freely and what remained was mea¬ 
sured. It was noted that the blood sugar did not reach 
hyperglycemic values even when, in the 18th week, 
iiisulin was stopped for several days. Up until the 

i B. E. Hoist, J. Campbell and C, H. Best, lifew Sngland 
•Towr. 22$: 607,1940, 

* 1^4 D. w. Lukens and F. 0. Dohan, Bndoori^ology, 80: 
17$, 1942, 


22nd week the animal’s weight rose gradually and 
then a precipitous fall occurred. Thereafter, the 
animal exhibited all signs and symptoms of pancreatic 
diabetes with hyperglycemia, glycosuria and ketosis, 
the latter being apparent after insulin deprivation. 
With the administration of adequate amounts of in¬ 
sulin for the remaining 30 weeks of the study, the 
animal could be rendered aglycosuric. The degree of 
glycosuria was definitely related to the amount of car¬ 
bohydrate ingested. Insulin was removed on the 54th 
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Flo. 1. Illustrating the influence of the prolonged ad¬ 
ministration of protamine zinc insulin to a partially 
depaucroatizod dog. The blood sugar values are the high¬ 
est obtained during the week, 

week and the animal died in a cachectic state 11 days 
later. 

Autopsy revealed 4 grams of pancreas which did 
not appear abnormal on gross examination. Repeated 
sections made from numerous blocks of tliis tissue 
revealed no normal islet tissue. Only n rare area was 
found suggesting an islet of Langerhans that appar¬ 
ently was undergoing involution. These few islets 
were small, inconspicuous and showed changes sug¬ 
gestive of fibrosis. 

In order to illustrate further the fact that the 
diabetes which was produced in consequence of tlie 
prolonged administration of protamine zinc insulin 
was essentially indistinguishable from that which re¬ 
sults from total pancreatectomy, various periods dttr- 
ing wbidi insulin was stopped in the dog are depicted 
in Pig. 2. During the first and 18th weeks after 
operation, the removal of exogenous insulin did not 
result in glycosuria or hyperglycemia. However, 
during the 26th week glycosuria became apparent 
after exogenous insulin deprivation, and hypergly¬ 
cemia more so thereafter. 

These studies are in accord with the observations 





that insulin administration results in a dei^ase in 
production of insulin by the islet tissue.^*^ Howeveri 
it is apparent that the prolonged use of protamine 
sine insulin accentuates this phenomenon to such a 
degree that a ^^disuse atrophy^’ of the pancreas ensues. 



Fio. 2« IlluHtrating the influence of insulin deprivation 
at various intervals after the administration of protamine 
zinc insulin to a partially depancreatized dog. 


This compensatory decrease in insulin secretion and 
its morphological counterpart is made more evident 
in these experiments, where the amount of pancreaa 
present in the animal is relatively small, though ade¬ 
quate for normal maintenance. It is suggested, there¬ 
fore, that it might be an extremely dangerous practice 
to utilize protamine zinc insulin as a prophylactic 
measure in man, in contrast to its beneficial influence 
in diabetes mellitus. ^ Arthur Mxrsky 

Norton Nblson 
SaMUKL ETvGART” 
ISABELLB GraYMAK 

Tnz May Institute for Medical Ekseabch, 

The Jewish Hospital and the 
Department of Biological Chemistry, 
University of Cincinnati, 

Cincinnati, Ohio 

ON CATARACT AND CERTAIN OTHER MANl- 
FESTATIONS OF TRYPTOPHANE 
DEFICIENCY IN RATSi 


in and Totter and Day> In 1041 roported the 
€k»<ratirence of eataraet in ttyptophane defloient rate| 
and the latter observers also noted Tosculariaidtian d! 
the cornea in this condition. We can amply confirm 
and extend these observations, and we have further¬ 
more noted lesions characteristic of tryptophane defi¬ 
ciency in other organs. 

Tetptophank CATAHAtrrs 

In our experiments a tryptophane deficient diet* 
similar to that employed by Totter and Day* (No. 
6000) was employed. Young rats of about 100 grams 
in weight, when placed on this diet, developed cataracts 
with great regularity in from seven to eleven weeks, 
in contrast to paired feeding control animals on 
analogous diets containing tryptophane. Two differ¬ 
ent typos of cataract have been observed in the trypto¬ 
phane deficient animals—an acute and a chronic type. 

The acute type starts in the posterior cortex of the 
lens, spreading within a few days to the periuudiear, 
nuclear and anterior cortical zones and maturing 
within two to three weeks. Within a week after the 
maturation of the cataract the animals die. The acute 
form of cataract can be arrested in its early stages 
by supplementing the diet with tryptophane, but some 
opacities still develop for a time after the supplement 
is instituted. 

The chronic type of cataract is confined to tlie 
anterior and posterior cortex of the lens and does not 
mature within the life-time of the animals, which 
varies from four to nine weeks after the onset of the 
cataract. In one animal we have observed a combina¬ 
tion of the morphological features of both types of 
cataract. We do not know what factors determine 
the type of cataract which develops, but our results 
suggest that the strain of rats studied may be im¬ 
portant. 

We have observed cataracts only in yrotviny animal^ 


Foundation, Merck and Oompany, iUi lally and Company 
and E. B. Squibb and Sons. This material was preseated 
in part at a denumstraiion at the meeting of tlie Fei^ra- 
tion of American Societies for Experimental Biology in 
Boston, March, 1942. W. Buschke, A. A. Albansse and 
B. H. FoUis, Jr., Fed. Froc., 1: 176, 1942. 

a P. B. Curtis, B. M. Hauge and H. B. Kraybifi, Jonn 
jyrutr., 6: eK)2, 1932. 

a J. R. Totter and P, L. Day, Jour. BM, CketiL, X40; 
cxxxiy, 1941. 


It is recognized that tryptophane deficiency leads 
to lesions in the eyes, Curtis, Hauge and Kraybill* 
s Deo liohman fellow. 

1 This study woe supported in part by grants for the 
study of amino acids in nutrition made by the Bockefelte 


4 The exact composition of the diet was os follows i Pro¬ 
tein (acid hydrolyzed casein concentrate); 147 g; l^cysttlrte,, 
L5 g; sucrose, 160 g; starch, 4f0 gx agar, BO gf Sail 
mixture (see below), 20 g^ Criseo, 190 g; llosd Johtutob V 
cod liver oil substitute, 60 g| witter lo iboka i)b 1^^)^ 
consistency. The sidt nature used had ^ Ama* 

poritioa: NaCfl, 18,9 g; CteP 04 a»hydrpiis, ^ 
l4gBO* anhydrous, 6;8!6lix r 
Fe eitrats UB.P., 2JB1 g j , ' VUI0W4 ' inn jlj 
MitBO. aaliTdWitt, 0.1$ 




SCIENtX SS5 


diet A4dU; ^Dimala have 
iK> £ar failed to devekp any ovideaea of cataract, 

OtHBR LSSlOKa IN TRTPTOraANlC DcnClIiKT HaT8 

In addition to cataract formation, we have observed 
a variety of other leeiotus in rats on a ti^ptophane 
deficient diet 

1. VatBCulariaation of the cornea, with characteristic 
euperfloial capillary loops, has developed in the major¬ 
ity of car tryptophane deficient rats, both adult and 
growing rats. This can at least be partially reversed 
by a tryptophane supplement 

2. Alopeeia has developed in our animals, both 
young and old. In many animals, notably the young 
ones, it has been most conspicuous about the head and 
back, while in other animals it has affected primarily 
the back, abdomen and hindlegs. Eeatoration of hair 
growth has been observed following the administra¬ 
tion of a tryptophane supplement. 

3. The incisor teeth show defects in the enamel and 
loss of color; they are brittle and misshapen. This 
has been observed so far only in growing rats. 

4. Atrophy of the testis and aspetmiogenesis have 
been observed in male animals.^ 

It is apparent that contmuoualy growing epithelial 
structures bear the brunt of the lesions in this defi¬ 
ciency. However, the lesions are not confined to such 
tissues, for there is also found a retardation of growth 
and a loss of skin turgor which can not be so ex¬ 
plained. The animals exhibit a hunched posture such 
as is encountered in a number of other deficient states. 

A Cl-assification of Cataracts 

On the basis of their morphological characteristics, 
iheir mode of development as observed with the 
slitlamp and their association with particular lesions 
in other organs we can differentiate the tryptophane 
defioienoy cataracts from: 

A. The diabetic group of cataracts (cataract in ex¬ 
perimental^ and clini<»d diabetes/ galactose^ and 
xylose® cataracts). These are characterixed in some 
stages by the prevalence of subcapsulor vacuoles (par- 
, tknilarly beneath the anterior lens capsule); they are 
associated with polyuria and polydipsia, with an ab- 
tu>]^!iaaUy high monosaccharide concentration of the 
blood,® 

The group of cataracts (cataracts in 

® i^adram ShettleB, personal communication. 

e One of xa (Stmthke) is at prosent engaged with Hr. 
Curt Blester in the study of experimental diabetic 
ciitmct in rata which has maoa possime for the first time 
like owparispn of diabetic and gtdactose catarahts in the 

^ ^ Itcciinnanit, J)i» Ifikroricople des kbaaden Auges. 

IJrban4chliun^berg, 1987.. 

; S* OpMA, 19: 22, 

' €hem^ 123: 


and in postoperative parathyroid tetany^^ 
03x4 rahhxtic tetany^®} which are characterized by the 
zonular development of the cataracts in association 
with a diminished calcium : phosphate ratio in the 
blood and with the typical neuromuscular manifesta¬ 
tions of tetany. These cataracts are occasionally ac¬ 
companied by the lesions associated with group C 
and are probably more closely related to the latter 
group than to group A. 

C. The third group of cataracts, in which that of 
tryptophane deficiency must be included, may be 
termed the epitheliodyatrophic group, which includes 
the cataract attributed to riboflavin deficiency;^® 
chronic thallium poisoning-/* x-ray damage; the cata¬ 
ract of scleroderma and poikiloderma (Kothniund- 
Werner Syndrome)-/® of atopic eczema (Andogsky- 
Kugelberg Syndrome)^® and of myotonia atrophica 
(Steinert-Batten-Gibb).^^ In addition to the absence 
of the features of group A, some of these cataracts arc 
characterized by their polymorphism, and all of them 
arc associated with other epithelial lesions. A more 
complete analysis of the classification of **inetabolic^' 
cataracts, including that of tryptophane deficiency, 
and a bibliography of other syndromes associated 
with cataract will be reported elsewhere.*® 

Among the members of group C the tryptophane 
deficiency cataract seems to resemble most closely the 
catara(5t.s described in riboflavin deficiency and in 
thallium poisoning. But all the members of this 
group show striking similarities in their concomitant 
manifestations. Involvement of the cornea has been 
observed in connection with each of these conditions 
of the group, although the corneal lesions have shown 
some differences. Each of these conditions has been 
accompanied by alopecia and other skin lesions. 
Atrophy of the gtmads has been described in all these 
conditions with the exception of atopic eczema. De¬ 
velopmental changes in the teeth have so far been 
observed only in tryptophane deficiency and in some 
cases of syndermatotic cataract.^®*®® 

Comment 

Our finding that tryptophane deficiency gives rise 
to a variety of characteristic lesions lends strong 
support to the view that this amino acid has speoiflo 

10 A. Meesmann, HyT)ocalcaetmo und Linse. Stuttgart, 
F. Enke, 1938. 

11 H, Goldmann, Oraefe^s Arch, Ophth,, 122: 146, 1929. 
i» G. von Bahr, Acta OphtA, 14; auppL XI, 1936, 

i» a S. 0 'Brian, Arch, Ophth,, 8: B60. 1932. 
i*A. Buschke, Arch, f. Derm. SyphU., 116: 477, 1918. 
J. HqiwkL Oraefe^a Arch. Ophth., 128: 294, 1982. 

i«A. Biegrist, Her graue AUersstar. Berlin-Wien, 
TJrbah^bwarzonb6i%, 1928. 
i« Wt P* Beetham, Arch, Ophth., 24; 2l, 1940, 
ir B, FteUcher, Oraefe^s Arch* Ophth,, 96: 91, 1918, 
Bucchkfi, Arch, Ophth., in prep, 

» Kiigelberg, KHn, Mhl, AugenheUh., 92: 484, 1034* 
A, JL Mautnehee and W. Buschke, unpublished obM- 
vatldA 
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fm&otioBs to perforit in addition to gorving as a bnild^ 
ing block for body proteins. Although the changes 
in tryptophane deficiency are not identical with those 
seen in other conditions causing epitheliodystrophie 
cataracts^ the similarity of the pathological picture 
is striking and suggests that some common metabolic 
path is interrupted in these disturbances. 

Anthony A. Albankse 
Wilhelm Buschke 

Dkpartmkkth or Pematricb and 
Ophthalmology, 

The Johns Hopkins University 
School or Medicine 

A VIRUS INACTIVATOR FROM YEAST 

The ability of certain bacteria to inactivate tobacco 
mosaic virus was reported by Mulvanin.^ Johnson 
and Hoggan® found that a number of fungi as well 
as bacteria could cause inactivation of tobacco mosaic 
virus and suggested that this inactivation was most 
likely due to the utilization of the virus constituents 
by these organisms. The high rate of inactivation by 
Aerobacter aerogenea and Aspergillus niger later led 
Johnson^ to suspect that a virus inhibitor was pro¬ 
duced by these organisms. Broth cultures of the 
organisms were found to contain a growth product 
(or products) capable of inactivating several plant 
viruses m mtro and in dried-leaf tissue. Efforts to 
separate the active substance from tlie culture medium 
yielded discouraging results.* 

Johnson and Hoggan* grew a yeast, Saccharomyces 
8p., in a medium containing filtered tobacco mosaic 
virus and broth for 8 days, but could not detect a 
reduction in the concentration of virus due to the 
action of the yeast in this mixture. Extraction of an 
inhibitor from the yeast was not attempted by these 
workers. 

In the work reported below a virus inactivator has 
been extracted from yeast by autolysis and by auto¬ 
claving. A simple method for extracting this sub¬ 
stance is as follows: one kilo of frozen baker’s or 
brewer’s yoast cake is mixed with 4 liters of distilled 
water and autoclaved for 30 minutes at 15 pounds 
pressure. The autoclaved material is filtered through 
a pad of Celite No. 505. The pale yellow, somewhat 
opalescent filtrate is treated with two volumes of 
acetone or alcohol and the resulting bulky, white pre¬ 
cipitate is separated from the liquid by centrifugation. 
The precipitate is dissolved in a volume of distilled 
water equal to that of the original filtrate. The pre¬ 
cipitation and solution in water may be repeated 
several times, but a small amount of an electrolyte 

1 M. Mulvania, Phyiopath,, 16; 853-871, 1926. 

a James Johnson and Ismo A. Hoggon, Phytopath., 27: 
1014-1027, 1937. 

> James Johnson, Science, 88; 668-553, 1938. 

« James Johnson, PhytopatK, 31: 679-701, 1941. 


such as NaCl must be added to effect complete pre¬ 
cipitation. This partially purified substance was used 
for much of the preliminary work. Later, for more 
exact work, the inactivator was further purified by 
clearing with safranine and neutral lead acetate, fol¬ 
lowed by beating in 2N HCl. In more detail, 33.3 oe 
of a 1 per cent, solution of safranin per liter of 
inactivator were used and the neutral lead acetate 
(saturated) was added dropwise until no further pre¬ 
cipitation took place. Potassium oxalate and CaCL 
were used to free the solution of lead and oxalate, 
respectively. After precipitating with acetone the 
supernatant liquid was discarded, the precipitate dis¬ 
solved in 2N HCl and heated on a boiling water bath 
for i hour. Six to seven volumes of acetone were 
required to effect the final precipitation. The white 
precipitate was dried for several days in a desiccator, 
then ground into a powder before weighing. 

TABI..E 1 

Ta* Inactivation or Porifird Tobacco Mosaic V'ihus by 
Different Concentrations of a PoaiFiED 
Inactivator from Ybast 


BillliErams of 
Inactivator 
per 100 cc 
of a suBpen- 
Blon coDtalu- 
ing 5 mg of 
virus 

Local lesions on 

20 half leaves 

Treated Untreated 
vims virus 

Per cent, 
of virus 
remalulng 
active 

Per cent, 
of virus 
Inacti¬ 
vated 

0.30:i 

493 

1520 

32.3 

67.8 

0.626 

209 

1369 

14.8 

85.2 

1.26 

164 

1614 

10.05 

89.06 

2.60 

44 

3.398 

3.14 

98.86 

6.00 

22 

1647 

1.42 

08.58 


Each step in the purification process and the effect 
of different treatments were followed by mixing a 
solution of the test material with a solution of purified 
virus. The changes in virus coneentration brought 
about by the inactivator were measured by inoculating 
half leaves of Nicotiana glutinoaa. In all cases, one 
half of each of 20 leaves was inoculated with each 
treated sample and the other halves with correspond¬ 
ing controls. The ultracentrifugally purified tobacco 
mosaic virus used in these experiments was kindly 
supplied by Dr. W. M. Stanley, of the Rockefeller 
Institute for Medical Research, at Princeton, N. J. 

The reaction between the inactivator and the virus 
is rapid. The results of a typical experiment tabu¬ 
lated above show that with each doubling of inactiva¬ 
tor concentration a halving of active virus concentra¬ 
tion takes place. This strongly suggests a chemical 
reaction between pne unit of inactivator and one unit 
of virus^ rather than an adsorption phenomenon. 
Furthermore, the inactivator does not combine with 
heat-denatured virus. The virus-inactivator combina¬ 
tion Can be broken if the mixture is heated to 99^ C. 
for 10 minutes. 

Scions of rose, peach and pear taken from vbrna- 
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infected parent planta were placed in a solution of 
the inactivator for several days and later gprafted on 
healthy stock. This treatment did not prevent the 
appearance of typical symptoms of each disease. Sets 
of detached leaves from mosaic and healthy plants 
were placed with their petioles in a solution of the 
inactivator and in distilled water for 9 days. A study 
of different combinations of juices from these leaves 
showed that although the inactivator had entered the 
leaves evidence for its entrance into the living cells 
and the destruction of the virus therein was not con> 
elusive. 

The activity of the substance is destroyed by heating 
with IN NaOH on a boiling water bath but is un¬ 
affected by 2N HCl under the same conditions. In 


some eases an increase in activity was detected after 
the acid treatment. Treatment with trypsin or emul'^ 
sin does not impair its activity. The usual protein 
tests are negative. Microchemical analysis of the 
purified substance gave; N—^negligible, C—39.70 per 
cent., H—5.85 per cent., S—0 per cent., Chlorides— 
1.40 per cent., and ash—negligible. Fehling’s solution 
is not reduced, but a strongly positive Molisch’s alpha- 
napthol tost is shown. On the basis of this test and 
the ratio of C to H it is suggested that the substance 
is a polysaccharide. 

William N. Takahabhi 
Division or Plant Pathology, 

Uniyeusity or Oalifoenia, 

Beekelet 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


A NEW PETRI DISH COVER AND TECH¬ 
NIQUE FOR USE IN THE CULTIVATION 
OF ANAEROBES AND MICRO- 
AEROPHILES 

This Petri dish cover, which has been designed to 
work in combination with u solid mcdiiim containing 
a reducing agent, makes possible the surface cultiva¬ 
tion of anaerobes and micro-aerophiles without the 
use of anaerobe jars, petrolatum seals or chenucals 
other than those included in the medium itself. 

Any good infusion agar containing a satisfactory 
reducing agent is poured into the usual Petri dish and 
allowed to harden. Either a pour or streak plate may 
be made. After the agar has solidified, the Petri dish 
cover is replaced by the anaerobic lid (Pig. 1), which 




'^AuMTobic Petri Dish Cover 

^Ali* jSpoce 1 
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Anaerolflc 



PlO. 1. Crosa section showing anaerobic Petri dish 
cover in use. 

is so designed that it touches the agar at the periphery 
and results in trapping a small amount of air over the 
surface of the agar. The reducing agent in the me¬ 
dium uses up the oxygen in this small amount of air 
and an anaerobic condition exists. The glass rim on 
the lid forms a seal with the moist solidified agar, and 
no other seal is necessary. If 1 cc of 1; 600 methylene 
blue is added to each liter of agar to act as an indi¬ 
cator, ttie reduced center of the media in the dish 
beeomes colorless, while the oxygenated periphery for 
about 5 mm remains blue. 

A tentative formula for a suitable agar is as 
follows: 

utfar or (eon- 

taiu^ 1.5 to 2 per cent agar) .. 1,900 ec 


Sodium Thioglycollatci . 2 grams 

Dextrose ... 10 grams 


Methylene Blue 1 cc of 1: 500 solution 
pH 7.5 

This agar should be distributed in about 40 eo 
amounts if 100 x 15 mm Petri dishes are used and 25 
cc amounts if 100 x 10 mm dishes are used. The 40 
cc dishes are more satisfactory and may be incubated 
longer without drying out. The depth of agar in the 
dish must be sufficient so that the rim of the anaerobic 
cover rests on the surface of the agar and not on the 
Petri dish at any ptiint. 

We have found that Cl. tetani, Cl. norj^, Cl. sep- 
tique and Cl. welchii give good surface colonies in 48 
to 72 hours and that the plates may be incubated sev¬ 
eral days longer without drying out. In most cases 
the growth was much better than that obtained with 
the same culture in an anaerobe jar. If an unglazed 
procelain top is used in pouring the plates, better 
isolation of surface colonies will be obtained. To fa¬ 
cilitate opening the dish, the cover should be turned 
slightly to break the agar seal. 

This technique may be used with the usual agar for 
obtaining partially anaerobic conditions for the culti¬ 
vation of micro-aerophiles. 

John H. Bhkwbb 

Bacteeiolooical Research Laboratory, 

Hynson, Webtcott and Dunning, Inc., 

Baupimork, Mn. 

CONTRIBUTION TO THE STEREOCHEM¬ 
ISTRY OF DIPHENYLPOLYENES 

In the series of the diphenylpolyenes, ‘ <CH = 
CH)n • CeHfl, which have been studied especially in 
the important investigations by Kuhn and Winter- 

^ One gram of sodium formaldehyde auifoxylate and 
two grama of aodium thioglyeollate eeein to give a much 
qulckiw reduction. 








Btieitv* as w« know no Btoreoisomer of ike aU^ 

trans compounds has hitherto been prepared in Ik# 
ease n > S. 

In a related deld^ that of the natural polyenes^ th# 
C 40 -carotenoids, methods have been used in some lab^ 
oratories* for the preparation of stereoisomers, viM,, 
reversible isomerization by refluxing solutions^ by 
iodine or HCl catalysis, and by melting crystals. Ir* 
radiation can also be effective. As the adsorption 
aflQnity of stereoisomers varies with the configuration, 
they can l>e separated by chromatographic analysis. 

We have now found that the methods mentioned 
arc applicable to tlie diphenyl polyenes, in particular 
diphonyloetatetraene, and that the stereoisomers can 
be separated by developing the chromatogram with 
benzene-petroleum ether mixtures on calcium hy^ 
droxi<le. The reversibility of the trans-cis shift be¬ 
comes manifest by spontaneous reisomerization, each 
of the separated isomers yielding a mixture in which 
the all-trans compound prevails. So far two new 
partially cis-isomers of diphenyloctateiraene have been 
observed below the zone of the starting material. They 
are followed by several minor zones which are under 
investigation. Since the adsorbates mentioned are 
almost colorless, the developing of the chromatogram 
has been followed by their fluorescence in ultraviolet 
light. 

We expect to study other synthetic polyenes by the 
methods indicated. 

L. Zeoiimeister 
A. L. LeRosen 

Oates and C&ellin Laboeatokies 
or CnKMlBTRT, 

CALiroENiA Institute or Technology 

A SIMPLE MEANS OF RETAINING OIL 
BETWEEN SLIDE AND 


ill a gap this large. It s#oii *li^ ^ 

ki: getieral, aa troublasoiiia that moat 
without it exe^t for particular eritieal &gOr#B> 

difficulty can be overcome by flUing moat of 
the gap with glaes, leaving only thin epaces to b# 
flUed with oil One obtains a piece of glass of the 
proper thickness (I used a thin slide), and cute a 
piece which will a little more titan cover the top 
of the condenser. One puts a drop of oil on this glass 
insert and lowers it onto the condenaSr. One lowers 
the condenser slightly, then puts a drop of oil on 
the under surface Of the slide and places the slide on 
the stage. One raises the condenser back into focus, 
and optical contact is thci^y established. Since the 
glass is of the same refractive index as the oil, it is 
as if the gap were filled entirely with oil. If the 
glass insert is not too thick, there will be no difficulty 
in focusing. If it is not too thin, there will be no 
tendency for the oil to run out. Several different 
inserts may be needed, for use with slides of various 
thickness. One can conveniently keep the condenser 
immersed during an entire working day. Depending 
on the size of the hole in the stage, a greater or lesser 
area of the slide can be searched without smearing. 
Then one must pause, wipe the oil off the under 
surface of the elide, put on a fretsh drop in the 
proper place, and start again. 

This method is m simple that it has probably been 
used before. However, it newly occurred to the 
author, and was new to several cytologists to whom it 
was mentioned. 

B. H. MaoKkioht 

WnJilAM a. KeECKHOIT LABOftAIOBlEa 
or THE Biological Soiknobb, 

Californu Institute or Teohnoloot 

NBW BOOKS 


CONDENSER 

The condensers of most research microscopes are 
optically designed for homogeneous immersion against 
the lower surface of the slide. If the air gap is left 
open, only a fraction of the numerical aperture of 
the immersion objective is utilized. 

Unfortunately, many condensers are so constructed 
that when a slide of the usual thickness is used, the 
gap between its lower surface and the top lens of the 
focuse<i condenser is about 1 mm. Cedar oil does not 
possess sufficient surface tension to hold it in place 

1B. Kuhn and A. Winterstein, Jlelv, ohm, Aota^ 11: 87. 
116, 123, 144,1928. 

2Ij. Zechmoiater End P. Tuzson, Bioebsm. Jour., 82 1 
1305, 1938, Ber., 72: 1340, 1939; A. L. LeEoson and L. 
ZedJuneister, Jour, Am. Chouu Soe,, 64, 1942, in press; P, 
W. Quackenbusch, H. Steenbock and W. H. Petoraom 
Jour. Am. Chem. 8oc., 60: 2937, 1938; H. H. StraiiL 
“Leaf Xanthophyllfl," Carnegie institution of Washu^: 
ton, No. 490, 1988; Jmr^ Am. CAm. $oo^ 63: 34|S;v 
1941, etc. ' ^ 
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IS THERE LIFE ON THE OTHER WORLDS?* 

By Sir JAMES JEANS 

PEOFSBBOR or ASTRONOMY 


So long as the earth was believed to be the center 
of Gie universe the question of life on other worlds 
could hardly arise; Giere were no other worlds in the 
astronomiool sense, although a heaven above and a 
haU beneath might form adjuncts to this world. The 
cosmology of the Divina Coinmedia is typical of its 
period. In 1440 we find Nicholas of Cusa comparing 
OUT eaifth, as Pythagoras hod done before him, to the 
other stars, although without expressing any opinion 
as to whether these other stars were inhabited or not. 
At the end of the next century Giordano Bruno wrote 
that ^^thhre ore endless particular worlds similar to 
this of the earth,^^ He plcdnly supposed these other 
Worlds-^‘*tJie moon, planets and other stare, which are 
i i Afterao^^ loetwrej Royal Institutidn of Great Britainv 


infinite in number”—to be inhabited, since he regarded 
their creation as evidence of the Divine goodness. He 
was burned at the stake in 1600; had he lived only ten 
y^ars longer, his convictions would have been strength¬ 
ened by Galileo’s discovery of mountains and supposed 
seas on th^ moon. 

The arguments of Kepler and Newton led to a gen¬ 
eral recognition that the stars were not other worlds 
like our earth but other suns like our sun. When 
once this was accepted it became natural to imagine 
that they also were surrounded by planets and to pic¬ 
ture each sun as showering life-suataining light and 
heat on inhabitants more or less like ourselves. In 
1829 a New York newspaper scored a great journal¬ 
istic hit by giving a vivid, but wholly fictitious, aeoouut 
of the activities of the inhabitants ,of the moon as seen 
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thmugh the tdesoope recently erected by His Majeaty^a 
Oovemmect at the Cape. 

It will be a loi^ Ume before we could see what the 
New York paper claimed to see on the moon—bat-like 
men flying through the air and inhabiting houses in 
trees—even if it were there to see. To see an object 
of human size on the moon in detail we should need 
a telescope of from 10,000 to a 100,000 inches apera- 
ture, and even then we should have to wait years, or 
more probably centuries, before the air was still and 
clear enough for us to see details of human size. 

To detect general evidence of life on even the near¬ 
est of the planets would demand far larger telescopes 
than anything at present in existence, unless this evi¬ 
dence occupied an appreciable fraction of the planet's 
surface. The French astronomer Flammarion once 
suggested that if chains of light were placed on the 
Sahara on a sufficiently generous scale, they might be 
visible to Martian astronomers if any such there be. 
If this light were placed so as to form a mathematical 
pattern, intelligent Martians might conjecture that 
there was intelligent life on earth. Flammarion 
thought that the lights might suitably be arranged to 
illustrate the theorem of Phythagoras (Euclid, I. 47), 
Possibly a better scheme would be a group of search¬ 
lights which could emit successive flashes to represent 
a scries of numbers. If, for instance*, the numbers 3, 
5, 7, 11, 13, 17,19, 23 . . . (the seejuence of primes) 
were transmitted, the Martians might surely infer the 
existence of intelligent Tellurians. But any visual 
communication between planets would need a combina¬ 
tion of high telescopic power at one end and of engi¬ 
neering works on a colossal, although not impossible, 
scale at the other. 

Some astronomers—mainly in the past—^have 
thought that the so-called “canals" on Mars provide 
evidence of just this kind, although of course unin¬ 
tentionally on the part of the Martians. Two white 
patches which surround the two poles of Mars are 
observed to increase and decrease with the seasons, 
like our terrestrial polar ice. Over the surface of 
Mars some astronomers have claimed to see a geometri¬ 
cal network of straight lines, which they have inter¬ 
preted as an irrigation system of canals, designed to 
bring melted ice from these polar caps to parched 
equatorial regions. Percival Lowell calculated that 
this could be done by a pumping system of 4,000 times 
the power of Niagara. It is fairly certain now that 
the polar caps are not of ice, but even if they were, 
the radiation of the summer sun on Mars is so feeble 


eanahi ean not be iwen at all m 
laz^eat tdesoc^ nor egn tihey be 1^^ 

there are teohniool maons why nether of these eon* 
siderations is oonclusive against the exiatonoe of the 
canals. A variety of evideooe suggests, however, that 
the canals are mere subjective illusions-t-the restdt of 
overstraining the eyes in trying to see every detail of 
a never very brightly iUaminated surface. Experi¬ 
ments with school-childx^n have shown lhat under such 
eircumstanoes the strained eye tends to conneot patches 
of color by straight lines. This will at least explain 
. why various astronomers have riaimed to see straight, 
lines not only on Mars, where it is just conceivable 
that there might be canals, but also on Mmury and 
the largest satellite of Jupiter, where it seems beyond 
the bounds of possibility that canals could have been 
constructed, as well as on Venus, on whirii real canals 
could not possibly be seen since its solid surface is 
entirely hidden under clouds. It may be signifleant 
that E. E. Barnard, perhaps the most skilled observer 
that astronomy has ever known, was never able to see 
the canals at all, although he studied Mars for years 
through the largest telescopes. 

A more promising line of approach to our problem 
is to examine which, if any, of the planets is physically 
suitable for life. But we are at once confronted with 
the difficulty that we do not know what precise condi¬ 
tions arc necessary for life. A human being trans- 
ferred to the surface of any one of the planets or of 
their satellites, would die at once and this for several 
different reasons on each. On Jupiter he would be 
simultaneously frozen, asphyxiated and poisoned, as 
well as doubly pressed to death by his own weig^it and 
by an atmospheric pressure of about a million terres¬ 
trial atmospheres. On Mercury he would be burned 
to death by the sun's heat, killed by its ultra-violei 
radiation, asphyxiated from want of oxygen and desic*^ 
cated from want of water. But this does not touch the 
' question of whether other planets may not have devdr 
oped species of life suited to their own physical etm- 
ditions. When we think of the vast variety of condi¬ 
tions under which terrestrial life exists on earOr— 
plankton, sml-bacteria; stonC-baoteria jmd the gre^ 
variety of bacteria which are parasitic on the faigher 
forms of life, it would seem rash to euggest that dmre 
are any physical conditions whatever to which life can 
not adapt itsrif. Yet, as the phyrickd states of other 
planets are so different from that of our own, it seeuiS 
safe to say that ^tiy life there iptwiy be on apy of Ihm 
must be very different from the Hfe on earih^ 


that it could not melt more than a very thin layer of 
ice before the winter cold came to freeze it solid again. 
Actually the caps are observed to change very rapidly 
and are most probably clouds consisting of some kind 
of solid particles. 


The visible surface of Juptidor has k 
of idmut -138^=* C., which ropretontii 4^ 
of frost on the 
odmprisos an ihiier oore of 
layer, of ice 
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iattdiMplkere whtdh lifaiii k seTbral liioutfan^ of miles 
i&kk mi eteits the pregaofe of a miQton terrestrial 
Atmospheres whieh we hAve already mentioned. The 
only known oonstituehts of this atmosphere are the 
t>okonons gases methane and ammonia. It is certainly 
hard to imagine su^ a planet providing a home for 
life of any kind 'wiiatever. The planets Saturn, 
Uranus^ Neptune and Pluto, being further from the 
sun, are almost certainly even colder than Jupiter and 
in all probability suffer from at least equal disabilities 
as abodes of life. 

Turning sunwards from these dismal planets, we 
eome first to Mars, where we find conditions much 
more like those of our own planets The average tem¬ 
perature is about - 40° C., which is also - 40° on the 
Fahrenheit scale, but the temperature rises above the 
freezing point on summer afternoons in the equatorial 
regions. The atmosphere contains at most only small 
amounts of oxygen and carbon dioxide, perhaps none 
at all, so that there cun be no vegetation comparable 
with that of the earth. The surface, in so far as it 
can be tested by a study of its powers of reflection 
and polarisation, appears to consist of lava and vol¬ 
canic ash. To us it may not seem a promising or com¬ 
fortable home for life, but life of some kind or other 
may be there nevertheless. 

Being at the same average distance from the sun as 
the earth, the moon has about the same average tem¬ 
perature, but the variations around this average tem¬ 
perature are enormous, the equatorial temperature 
varying roughly from 1^° C. to - 80° C. “nie tele¬ 
scope shows high ranges of mountains, apparently 
volcanic, interspersed with flat plains of volcanic ash. 
The moon has no atmosphere and consequently no 
water; it shows no signs of life or change of any kind, 
unless perhaps for rare falls of rock such as might 
result from the impact of meteors falling in from 
outer space. A small town on the moon, pierhaps even 
a large building, ought to be visible in our largest 
telescopes, hut, needless to say, we sec nothing of the 
kind. 

^enuA, the l^net next to the earth/ presents an 
ip^restipg: problem. It k similai: to the earth in size 
but being nearer the sun is somewhat warmer. As 
it is bkhketed in cloud we can only guess as to the 
nature of its But its atmosphere can be 

athdie^ is foWd to contain litUe or no oxygen, so 
ii^ft can hardly be covered with 

as tbO surface of the Wth is. Indeed, its 
water would boil away, 
trace of wat^^vapor is foimd ip the atmos- 
may well be devoid of water. 

’Hs ':«^ud of 

that' this' planet 


may harbor must be very different from that of the 
earth. 

The only planet that remains is Mercury. This 
always turns the same face to the sun and its tem¬ 
perature ranges from about 420° C. at the center of 
this face to unimaginable depths of cold in the eternal 
night of the face which never sees the sun. The planet 
k too feeble gravitationally to retain much of an 
atmosphere and its surface, in so far as this can be 
tested, appears to consist mainly of volcanic ash like 
the moon and Mars. Once again we have a planet 
which does not appear promising as kn abode of life 
and any life that there may be must be very different 
from our own. 

Thus our survey of the solar ssrstem forces us to 
the eoncluaion that it contains no place other than our 
earth which k at all suitable for life at all resembling 
that existing on earth. The other planets are ruled 
out largely by unsuitable temperatures. It used to be 
thought that Mars might have ha^i a temperature more 
suited to life in some past epoch when the sun’s radia¬ 
tion was more energetic than it now is, and that simi¬ 
larly Venus can perliaps look forward to a more 
temperate climate in some future age. But these 
possibilities hardly accord with modern views of stellar 
evolution. The sun k now thought to be a compara¬ 
tively unchanging structure, which has radiated much 
as now through the greater part of its past life and 
will continue to do the same until it changes cata¬ 
clysmically into a minute “white-dwarf” star. When 
this happens there will be a fall of temperature too 
rapid for life to survive anywhere in the solar system 
and too great for new life ever to get a footliold. Aa 
regards suitability for life, the earth seems perma¬ 
nently to hold a unique position among the bodies sur¬ 
rounding our sun. 

Our sun is, however, only one of myriads of stars 
in space. Our own galaxy alone contains about 100,- 
000 million stars, and there are perhaps 10,000 million 
similar galaxies in space. Stars are about as numer¬ 
ous in space as grmus of sand in the Sahara. What 
can we say about the possibilities of life on planets 
surrounding these other sunsf 

We want first to know whether these planets exist, 
Obtservational astronomy can tell us nothing; if every 
star in the sky were surrounded by a planetary system 
like ^at of our sun, no t^descope on earth could reveal 
a single one of these planets. Theory can tell us a 
littk more. While there k some doubt as to the exact 
mann^ in whi<fii Ihe mn acquired its family of planets, 
alt modeni theories are at one in supposing that it was 
the result of the close approach of another atar. Other 
in the sky must also expedenee similar ap- 
fxSO^es, aithoogh ederdaUop shows that swdi events 
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must be excessively rare. Under (sonditions like those 
which now prevail in the neighborhood of the sun, a 
star will only experience an approach close enough 
to generate planets about once in every million, mil¬ 
lion, million years. If we suppose the star to have 
lived under these conditions for about 2,000 million 
years, only one star in 500 million will have experi¬ 
enced the necessary close encounter, so that at most 
one star in 600 million will be surrounded by planets. 
This looks an absurdly minute fraction of the whole, 
yet when the wliole consists of a thousand million mil¬ 
lion million stars, this minute fraction represents two 
million million stars. On this calculation, then, two 
million million stars must already be surrounded by 
planets and a new solar system is born every few 
hours. The calculation probably needs many adjust¬ 
ments; for instance, conditions near our sun are not 
at all typical of conditions throughout space and the 
conditions of to-day are probably not typical of con¬ 


ditions in past ages. But even so the oaloulation eng- 
gests, with a large margin to spare, that although 
planetary systems may be rare in spaoe, their total 
number is far from insigniilRant. Out of the thou¬ 
sands or millions of millions of planets that there must 
surely be in space, a very great number innst have 
physical conditions very similar to those prevailing on 
earth. 

We can not even guess whether these are inhabited 
by life like our own or by life of any kind whatever. 
The same chemical atoms exist there as exist here and 
must have the same properties, so that it is likely that 
the same inorganic compounds have formed there as 
have formed here. If so, we would like to know how 
far the chain of life has progressed Imt present-day 
science can give no help. We can only wonder whether 
any life there may be elsewhere in the universe hoe 
succeeded in managir)g its affairs better than we have 
done in recent years. 


THE MECHANISM OF SPECIES ADAPTATION 
TO CARCINOGENS 

By Dr. R. R. SPENCER, Assistant Chief 

AND 

M. B. MELROY, Assistant Bacteriologist 

NATIONAL CANOKR INSTITUTE, NATIONAL INSTITUTE OF HEALTH, U. B. PUBLIC HEALTH 8ERVICB 


Introduction 

That the cancer cell is the result of a slow process 
of adjustment of normal cells to an unusual environ¬ 
ment over a period of time embracing several or many 
cell-division cycles is the simple hypothetical basis 
upon which the experiments described herein were 
undertaken. The concept is not new, but ns far as 
known, little if any experimental evidence has been 
produced in support of it. Therefore it was thought 
that some light might be thrown on the process of 
cancer induction by observing the behavior of small 
free-living organisms in the presence of carcinogenic 
agents over a considerable period of the racial history 
involving numerous successive generations. 

We do not believe tliat the past experience of cancer 
investigators, either in the clinical or in the experi¬ 
mental Helds, warrants the assumption that the genesis 
of a cancer cell involve.s a sudden change of a normal 
cell. All pathological entities barring those due to 
wounds and hereditary defects are the result of a 
process—a process of adjustment to an unusual or 
unfavorable environment. Cancer, we suspect, is no 
exception unless it be that the process here is slower 
than in most other diseases, and this slowness may be 
due in part to the fact that the genetic mechanism of 
the cell is primarily affected. 


The clinically observed association of cancer with 
chronic irritntion, the prolonged incubation period in 
experimentally induced cancer and the various pre- 
canccroua lesions and stages that have been described, 
all seem to fit in with the concept of gradualism as a 
reasonable hypothesis in the genesis of cancer. The 
clinical examples of a step-like derivation of malig¬ 
nant growth does not exclude completely, of course, 
the aU4^rnative concept of n sudden mutational change 
as an occasional mechanism, for it is true that muta¬ 
tions can be induced experimentally with some of the 
same agents tliat are known to induce cancer and as 
the result of a single stimulus of great magnitude 
(x-rays, gamma rays of radium, heat). Such agents 
may either destroy one or more genes or disarrange 
tlie genic pattern and sequence. But in nature these 
highly artificial procedures are certainly the excep¬ 
tions rather tlian the rule. It seems reasonable then 
to assume that a genetic change may be very fre¬ 
quently the culmination of a series of subliminal 
stimuli which have extended through many cell-divi¬ 
sions or generations. 

The successful immunixation of individtuil animals 
to multiple lethal doses of various toxins is well 
known, and can be achieved best by means of interval 
injections of increasing doses over a eoniiidtoafale 
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period. Naturally one suBpects that the permanent 
and BUOcefSBful adaptation of a raoe or species in con¬ 
trast to the adjustment of the individual oell or organ¬ 
ism would require a much longer time. However, it 
is believed that the underlying biochemical mechanism 
of species adaptation must of necessity be basically 
similar to the meclianism of adjustment of an indi¬ 
vidual organism. 

For the past three years our experiments have been 
concerned with species adaptation of small organisms 
to carcinogenic agents. The results have led us to the 
suggestion that a cancer cell is a normal cell that 
has been able to make a more or less successful adjust¬ 
ment U> an unusual environment—successful only 
from the standpoint of the cell itself. The adjustment 
is, of course, a fatal one from the standpoint of the 
organism as a whole. The continuous exposure of 
several widely separated species (bacteria, paramecia 
and worms) to such agents has yielded very different 
results. Nevertheless, there has been a ceilain con¬ 
sistency to which we now \vish to invite attention and 
which we believe gives us a little better insight into 
the process by whieJa 8i)ccics gradually become 
adapted to specific environments. 

It is believed that the experiments here described 
yield convincing evidence that an individual can read¬ 
ily withstand an environiriont which will ultimately 
kill the species, provided the exposure is continued 
over a sufficient number of successive generations. 
In other words an environment which has no visible 
or measurable deleterious effect on individual organ¬ 
isms at first and in fact may display a stimulating 
effect for a number of generations will nevertheless 
finally weaken and in some cases destroy the species, 
provided the exposure is continuous. 

A. Results with Bacteria 

In our first experiment’ a strain of bacteria {Eber- 
ihella typhi) was treated continuously with inethyl- 
cholanthrene (1 mgm in 10 ec of medium) for 240 
consecutive daily transfers. 

Besides an initial stimulation of cell-division rate, 
the only definite change noted was that the amount of 
visible growth in the culture tubes of the latter end 
of the series (two-hundredth to the two-hundred and 
fortieth) was considerably loss than in the tubes of 
the first part of the series or of any of the tubes 
of the control series, as determined by the degree of 
turbidity. This suggested a gradual weakening of 
the strain of organisms, since all tubes contained the 
same amount of plain broth from the same batch. In 
further support of this, it was also observed that a 
mtwdi larger amount of inoculum from the latter tubes 
of tjhe methyldbiblaathrene-treated series (two-hun- 

i B. E. Bpowoer and M. B. MclrCy, Jour. Nat, Canoer 
U 1040. 


dredth to two-hundred and fortieth tubes) was needed 
in order to obtain a good growth and distribution of 
colonies on agar slants, although at the time of trans¬ 
plantation these latter cultures were not as old and 
had been incubated (37° C) for a less number of days 
than those of the first part of the series. At that 
time, the experiment was thought to have yielded 
essentially negative results and so was discontinued. 
In the light of subsequent observations on paramecia, 
however, it is believed now that a further weakening 
of the strain would have been apparent had the ex¬ 
periment been continued. 

B. Results with Paramecia 

A strain of Parafnecium multimicronucleatum has 
been exposed continuously to metliylcholanthrene (1 
mg per litre of medium) since May 8, 1939, to the 
present writing—January, 1942. Cultures have been 
transferred every ten days. For the first 20 to 30 
transfers neither structural nor functional differences 
could be noted between the organisms in the control 
and in the methylcholAnihrene-adaplcd series. 

From the tliirty-fifth to the forty-fifth transfer, 
however, a striking increase in the viability of the 
methylchoianthrcne-treated organisms was apparent. 
The details of these tests have also been reported.* 

Still later in the process of adaptation to methyl- 
chokntlirene (fiftieth to seventy-fifth transfer) the 
organisms displayed a further change in their be¬ 
havior. At this time they had acquired the ability 
to reach population levels far higher than control 
organisms which at all periods tliroughout the more 
than 2-year adjustment period have displayed a fairly 
constant functional pattern as measured by our viabil¬ 
ity tests.® 

The exposure of paramecia to methylcholanthrene 
has now reached the eightieth transfer and the organ¬ 
isms are displaying a loss of their former toughness 
and a decrease in their ability to reach high popula¬ 
tion levels. Repeated tests now indicate that they are 
far weaker than the corresponding unexposed control 
organisms. Structural changes have not been ob¬ 
served. The process of adjustment is being continued. 

Paramecia exposed to the noncarcinogen but closely 
related polycyclic hydrocarbon phenanthrene in the 
same concentrations (1 mg per litre) multiplied for 3 
transfers and the organisms were not apparently 
affected but the fourth transfer died. As a rule, we 
have found noncarcinogens more toxic than car¬ 
cinogens. In our experience, untreated controls have 
always survived upon transfer and are as vigorous 
now on the ninetieth transfer as they were at first. 

Paramecia were also exposed continuously to eosin 
in 30 separate series of dilutions graded from 1“1,000 

a Mam, Jour, Nat, Canoer Inst^ 1: $43-348, 1940. 

J<w. Nat, Cancer 185-191, 1941. 





to 1*16,000. The organismas exposed to 1*10,000 eosin 
have grown and multiplied continuously for 85 ten- 
day transfers over a period of 2 years and 9 months. 
They have gradually become smaller in else than the 
control series, and this eosin-treated strain is slowly 
losing its vigoi* «s measured by our viability tests 
referred to above. In fact, the organisms in the 
1-1,000, 1-2,000 and 1-3,000 series thrived for 18 
transfers, but it was not possible to make successful 
transfers afterward. Thus the strain was destroyed 
by long and continuous exposure to an environment 
which did not at first affect individuals in any measur¬ 
able way, 

C. Rrsults with a Species of Worm 

Confirmatory and perhaps more convincing results 
have been obtained with a small flat worm, Stenostoma 
tenuicaudatuvi. The methods and details of this ex¬ 
periment will be published later. This species was 
exposed continuously to methylcholanthrene, to phen- 
anthrene and to the gamma rays of radium (33 mg). 
At the same time a continuous series of untreated ^ 
control cultures were carried. Transfers were made 
every 14 days. Each transfer consisted of 12 worms. 
Population counts were made on the forty-flfth day 
after transplantation. The methylcholanthrene- 
treated worms maintained consistently higher popu¬ 
lation levels over a period of 30 transfers (March, 
1940, to May, 1941). This series has now (January, 
1942) been transferred 43 times. Since the thirtieth 
transfer the populations have sometimes been above 
and sometimes below the control. The adjustment 
process is being continued. 

The phenanthrene-treated series of worms, however, 
thrive<l for eight transfers, reaching much higher 
levels than the controls on the sixth transfer. The 
worms in the ninth culture dish of this series died. 
To prove that there was no substance in this dish 
fatal to the worms, twelve untreated control worms 
were added to it. They multiplied readily. 

The same phenomenon was manifested with a scries 
of worm cultures irradiated continuously with 33 mg 
of radium. The worms thrived in the presence of 
radium for nine transfers, On the seventh transfer 
the population was higher than the corresponding 
control or that of any of the other treated series. In 
the eighth and ninth culture of the series, however, 
the number of worms was greatly reduced. For this 
reason, thfr amount of radium was reduced from 33 
to 23 milligrams. From the tenth to the twenty- 
second culture the worms again grew well and the 
populations remained sometimes above and sometimes 
below those of the control series. After the twenty- 
second culture, the populations of each successive di^ 
diminished. All died on the thirtieth transfer. Thus 
it seemed that radiations from radium which mani¬ 
fested no deleterious effects on the individxUtl worms 


of first eight trafi^efv wexe able later to destroy 
the at the thirtieth transfer, even though the 

fXitemiiy of the irradiation was decreased at the tenth 
transfer. 

DlSOUSfitON 

It is believed that the above-outlined tests suggest 
tbe existence of a cumulative effect upon a speeiea 
exposed conttnuously to an unusual environment cov¬ 
ering many oell-divisioen cycles or generations. These 
experiments have also suggested to us that an alter¬ 
nating or rhythmic rather than a continuous exposure 
of a species to a harsh environment may yield more 
interesting and perhaps more signifleant results—re¬ 
sults that may shed further light on the basic prin¬ 
ciples of species adaptation. In fact, recently 
inaugurated experiments in which bacteria have been 
exposed to unfavorable agents already have shown 
that such organisms can resist and adapt to much 
harsher environments when the exposure is rhythmic 
than when it is continuous. It may l>e that a period 
of rest and recuperation is necessary to the successful 
adjustment of all living things regardless of whether 
we have in mind a species or an individual of the 
species. Rhythmicity is an almost universal phe¬ 
nomenon in nature, but not many biological experi¬ 
ments have been devised to study the effects of a 
rhythmic exposure to unfavorable conditions. 

In this connection it is recalled that MagooU,* of 
the U. S. Bureau of Plant Industry, showed tiiat, con¬ 
trary to the commonly accepted idea that bacterial 
spores once formed have a fixed resistance, have in 
reality a resistance which varies with age and with 
the conditions under which the spores exist. He was 
able to demonstrate that bacterial spores of B* 
myandes derived from heat-resistant survivorg in 
thermal death time tests possessed higher reststanee 
to heat than the original spotes and by a process of 
selection, a strain of bacteria was obtained whose 
spores attained a resistance to beat at least 25 times 
that of tbe original spores, Magoon was interested 
in determining the heat necessary to destroy spore- 
bearing organisms in canned goods. 

Armstrong,® of the U. 6. Public Health Servi^ 
attempted to develop a vaccine virus that wodl4 keep 
at room or body temperatures. He exposed the virus 
to incubator temperature (37^5^ C.) and by eontmuei^ 
selection and propagation of tike virus in the rabbft ^ 
was able to develop a strain which tiiowed M 
crease of several hundred per e^t. in the of 

time during which it will withstend a 
of 37.6® C. and still give typieaS 

A notable Increase in tiie hf 

for ammals was also notedi wnd M 

'him'from empjiOyi^ the 
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K^eitiber Magoon nor Amntemg mentioned the 
piintiiple of rhythmie expoeuTe to an irnfavorable 
environment as a possible factor of broad application 
in the study of the mechanism of species adaptation^ 
although their technique involved this principle. 

Etuntington^ is the only investigator of whom we 
are aware who has presented data and observatioua 
emphasising the importance of an alternating environ¬ 
ment. Huntington’s thesis is that the highest human 
civilizations have arisen only in areas where there was 
an alternating climate. Continuously hot or con¬ 
tinuously eold climates are enervating. A changeable 
climate is stimulating. A thorough search of the 
biological literature may reveal other examples that^ 
in the light of our experiments^ may now suggest tlie 
general biological importance of rhythmic exposure to 
unfavorable environments. 


StrSClCART 

(1) Three widely separated species have been ex¬ 
posed €ont^nuou 9 ly to carcinogenic and other agents 
over a considerable period of time and throughout 
many cell-division cycles. 

(2) Evidence is presented to show that each of 
these species may be weakened and in some cases 
destroyed when exposed to amounts of these unfavor¬ 
able agents which have no measurable deleterious 
effect on individual organisms, but which may in some 
cases at first be stimulating. The biological generali¬ 
zation that certain environments may be ontogeneti- 
cally harmless but phylogenelically lethal is suggested. 

(3) Preliminary tests suggest also that a rhythmic 
rather than a continuous exposure of a species to 
harsh environments may be a very useful technic to 
employ in the study of the mechanism of species adap¬ 
tation. 


OBITUARY 


SIR WILLIAM BRAQC 

On Thursday, March 12, in the passing of Sir 
William Bragg, death robbed physics of one of its 
most illiOLstrious ornaments and all science of one of its 
beet loved friends. 

In an age when so much of discovery falls to the lot 
of youth, it is a comfort to ponder the cases in history 
which stand as proof that middle age does not always 
spell the death of originality and that maturity pro¬ 
vides it« own special seasoning in the realms of dis¬ 
covery, a seasoning which science would miss greatly 
were it deprived of it. Sir William Bragg stands as 
an example of rich development in years in which the 
prime of youth has passed; for though, naturally, he 
was a successful student and an eminently successful 
teacher, it was not until eighteen years after his de¬ 
parture from Cambridge to accept the professorship 
qf mathematics and physics at the University of 
Ad^iie that he published his first paper when he 
V waa more 40 years old. It is very evident, how¬ 
ever, that in the years which had preceded, there had 
beeu a great atrengthening of mental forces to the 
pmt pf readiness for service when once released in 
the kearcb for new truth, for within three years of his 
first pnbUeation he had become a fellow of the Royal 
and that time onwards ho was a con- 
to the journals of science. 

the range and ionization of 
h* one pt the fundamental stepping- 
and he con- 
tp that field, partly in 
In 1908 he rehimed to 
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England as professor of physics at the University of 
Leeds, and it was not long before he became interested 
in x-ray research, coming into that field at a time when, 
with tlie principles of the quantum theory knocking 
at the doors of science, coDventional electwmagnetic 
views as to the behavior of nature held powerful sway 
in the halls of learning. Bragg was a strong advocate 
of the particle nature of x-rays and, while none can 
doubt the broadness of his concepts of the nature of 
what was then termed a particle, his natural deaire 
for simplicity of expression caused his writings to take 
a form which invited considerable controversy with tlie 
extreme opposed school, represented prominently at 
the time by C. G. Barkla, who desired to retain classi¬ 
cal electrodynamics in as pure a form as possible, It 
is obaracteristic of Bragg’s broadness of view and his 
adaptability to changing pictures that, following von 
Laue’s fundamental discovery in x-ray diffraction, he 
entered that field with enthusiasm and, in collaboration 
with his son, William Lawrence Bragg, became the 
mo$t prominent worker in the field which established 
the science of x-ray apeetroscopy. He was at Leeds 
when the war of 1914r-18 broke out, but he became 
professor of physios at University College, London, in 
1915* Most of his time during the war was devoted 
to government work and he became director of the 
Royal Institution and the Davy-Faraday Research 
Laboratory in 1923. In this position his powers 
reached their maximum field of usefulness. Endowed 
witii all the personal charm so essential to the office, 
he Whs a worthy successor to Faraday, not only as a 
investigator, but also as an inspiring speaker 
pOlf^saed Of u gift for lucidity which made his lectures 
a to the man of scieniee and io the layman. 
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Brag^ was keenly interested in the history of the 
Royal Institution and in the work of his great prede¬ 
cessor, Michael Faraday. He played a very promi¬ 
nent part in the publication of Faraday^e diary and 
was responsible for bringing about a very delightful 
occasion when at the institution—the centciiai'y of 
Faraday’s discoveries, which was celebrated in 19S1. 

Sir William Bnigg was born on July 2, 1802, at 
Wigton, Cumberland, England. In Adelaide he 
married Gwendoline, daughter of Sir Charles Todd, 
and had thi-ee cliildren, Sir Ijawrence Bragg, now 
at the University of Cambridge, Gwendy, now Mrs. 
Alban Caroe, and Robert. He was the recipient of 
many honors, among them the Order of Merit, the 
Nobel Prize for physics, the Rum ford and Copley 
Medals, the Barnard Medal of Columbia University, 
and the Franklin Gold Medal of the Franklin Insti¬ 
tute. lie served as president of the British Associ¬ 
ation for the Advancement of Science and from 
1935-40 w’as president of the Royal Society of London. 

Sir Willia»n was noted for his kindly disposition 
and his courtesy to all. He had a simplicity of 
manner which endeared him both to his intimate 
colleagues and to those whom he met casually. Death 
has dealt heavily with physics during reccfit years. 
First Lord Rutherford, then his old professor, Sir 
J. J. Thomson, next the oldest of them all, Sir Oliver 
Lodge, and, finally, Sir William Bragg have been 
gathered to the halls of the illustrious dead. It is a 
grand and noble company which thus carries to 
Valhalla the records of achievement of the most 
fruitful epoch in the whole history of .science. 

W. F. G. Swann 

Bak'i’ol Rshejvkch Foundation of the 
Frank UN Institute, 

SWAHTIIWOUE, Pa. 


DEATHS AND MEMORIALS 

Dh. William Lcxjan Benitz, since 1896 professor 
of mechanical engineering at the University of Notre 
Dame until hia retirement with the title emeritus in 
1939, died on June 1. He waa sixty-nine years old. 

Dr. Joseph Hti>b Pratt, consulting engineer and 
geologist, from 1904 to 1926 professor of economic 
geology at the University of North Carolina and from 
1905 to 1924 state geologist, died on Juno 2, at the 
age of seventy-two yours. 

Dr. Donald Francis MacDonald, consulting geolo¬ 
gist for the Panama Canal Zone, formerly professor 
of geology at St. Francis Xavier University, Nova 
Scotia, died <m May 29 in his sixty-seventh year. 

Dr. Millard Manning, assistant professor of 
physics at the University of Pittsburgh, died on June 
1, at the age of thirty-six years. 

The Rev. Dr, TnEOuoRK Evei,.tn Rkecb Pini.Lirs, 
rector of Headley, Epsom, from 1910 to 1941, a past 
president of the Royal Astronomical Society and the 
British Astronomical Association, died on May 13, at 
the ago of seventy-four years. 

Dr. G. G. STONEy, consulting engineer, from 1917 
to 1926 professor of mechanical engineering in the 
College of Technology and in the Victoria University, 
Manchester, from 1926 to 1930 director of research 
at C. A. Parsons and Company, died on May 15 in his 
seventy-ninth year. 

Tau Chapter of Nu Sigma Nu at Cornell Univer¬ 
sity Medical Collogo has voted to name its annual 
lectureship for Walter L. Niles, dean of the coDege 
for many years and at the time of his death in Decem¬ 
ber, 1941, acting dean. A fellowship in the depart¬ 
ment of medicine at Cornell also has been established 
in Dr. Niles’s memory. 


SCIENTIFIC EVENTS 


DRUG CONTROL IN INDIA 

Naturfi gives an account of progress in Uie problem 
of drug standardization and control in India. 

In January, 1937, the nucleus of a central labora¬ 
tory, the Biochemical Standardization Laboratory, was 
established, under the direction of Sir R. N. Chopra, 
in Calcutta, at the All-India Institute of Hygiene and 
Public Health. The laboratory has now made satis¬ 
factory progress in the limited number of studies 
undertaken and has trained adequate personnel and 
laid sure foundations for future work in this field as 
evidenced in the triennial report of the laboratory. 
During the three years preceding the introduction of 
the Drugs Bill in February, 1940, it was thought that 
the best course for the laboratory was to undertake a 


general survey of the quality of medical drugs in the 
Indian market and an examination of the specimens 
of drugs both imported and manufactured in India 
which were suspected to be of inferior quality. 

Many drug manufacturing firms in India do not 
maintain properly equipped pharmacological labora¬ 
tories with trained personnel capable of undertaking 
the standardization of chemotherapeutic preparations, 
and it was natural that ethical manufacturing con¬ 
cerns interested in the quality of their products 
should approach the only government organiwiicm 
available with requests to have their products stand¬ 
ardized. 

In the initial stages the laboratory had necesaarOy 
to restrict itself to certain definite drugs of ooan- 
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paratively greater importanee to the pharmaceutical 
aud medical profesAions. Routine analytical work 
was therefore largely concentrated on surveying the 
quality of tiucturos of digitalis, strophanthus and 
squills, extract of posterior pituitary gland and 
adrenaline hydrochloride solution. In addition to the 
routine activities a good deal of interest in research 
problems on subjects which have a direct or indirect 
bearing on drug work was consistently maintained. 
For example, one of the first group of drugs which 
the laboratory investigated was the cardiac drugs 
of the digitalis soiies. Liquid preparations of these 
drugs deteriorai^ at a fairly rapid rate when stored 
uritler the climatic conditions existing in India, and 
factors leading to this deterioration and loss of 
potency have been the subject of investigation. Again, 
the estimation of tlie antidiuretic potency of pitiiitary 
extract in rats was given an extensive trial and found 
to be quite reliable and to compare favorably with the 
results obtained by the oxytocic method. In addition, 
the laboratory has the responsibility of acting as the 
national center for the maintenance and distribution 
of certain international surgical standards. 

CONSERVATION AND SOUTH AMERICAN 
EXPEDITIONS 

Two projects are announced by the National Park 
Servi(*c, whereby ill is agency will cooperate in en¬ 
couraging mutual understanding of conservation 
problems between the Americas. 

A combined plant-hunting expedition and lecture 
tour in South America is being undertaken by Dr. T, 
Harper Goodspeed,. director of the Botanical Garden 
at the University of California and a collaborator of 
the National Park Service. His expedition is a joint 
project in which the University of California and 
South American institutions are cooperating. Well 
known to both continents, because of two other scien¬ 
tific trips to South America in 1935-3C and 1938-39, 
and author of the recently issued book, ‘Tlant Ilunter 
in the Andes,” Dr. Goodspeed has been invited to lec¬ 
ture in Spanish and Portuguese in Argentina, Braxil, 
Chile^ Colombia, Peru and Uruguay. His lectures 
wDl include color motion pictures of the National 
Parka of western United States and deal with wild¬ 
life conservation. 

A Roosevelt Fellowship for study in South America 
has recently been awarded to Julian Vogt, ranger 
naturalist successively in six western National Parks. 
This traveling fellowship of the Institute for Inter¬ 
national Education was established by tlxe Office of 
the Coordinator of Inter-American Affairs, which has 
financed the project. Ten United States students 
have been awarded these exchange fellowships, and 
one student in each of the twenty other American re¬ 


publics. In announcing the project, the coordinator,. 
Nelson Rockefeller, stated: 

Tho 21 American republics confidently face the future 
together, during the war and after. The scholarship pro¬ 
gram which the American republics have jointly arranged 
affords another strong bond to assure the cooperation 
essential to victory and stable peace. 

Mr. Vogt, a graduate of the University of Cali¬ 
fornia, will study at the University of Buenos Aires, 
concentrating on South American policies of conser¬ 
vation. He will also visit the National Parks and 
reservations of various countries in South America. 

THE FLORA OF CUBA 

Brotjier Lkon (Joseph Sylvestre Sauget y Bar- 
bier), for many years a professor on the staff of the 
Colegio de la Salle, Veda do, Havana, Cuba, has 
received a special grant from the Milton Fund, Har¬ 
vard University, to be utilized by him in preparing 
for publication a comprehensive work on the flora of 
Cuba. 

Throughout his long residence in Cuba, Brother 
Ldon has devoted a large amount of time to accumu¬ 
lating data on the flora of Cuba, and from his wide 
experience is eminently fitted to consummate the 
task to which he has set his hand. Some years ago, 
in recognition of his accomplishnmnts as a botanist, 
he was the recipient of an honorary doctorate of 
science from Columbia University. 

Brother Ij(5on was appointed as collaborator on the 
staff of the Atkins Institution of the Arnold Ar¬ 
boretum, Harvard University, in 1938, in apixreciation 
of his botanical aceoTnpHslnnents. In furtherance of 
the cooperative work on the flora of Cuba between 
Harvard and other institutions, may be mentioned 
the recently published, copiously illustrated volume 
of 490 pages by Brother Leon and Brother Marie- 
Victorin, entitled “Itineraires hotaniques dans Hie de 
Cuba,” issued in 1942 by the Botanical Laboratory 
of the University of Montreal. Publication was made 
possible through a subvention to the University of 
Montreal, through the Atkins Institution. The Mil- 
ton Fund grant to Brother L^on is further evidence 
of interest in this field of international cooperation. 
It is the first time that a grant from this fund has 
been made available for expenditure through an insti¬ 
tution outside of the United States, thus forming an 
excellent illustration of inter-American collaboration. 

NEW YORK CHAPTER OF THE SCIENCE 
SOCIETY OF CHINA 

A NUMBER of Chinese scientists in New York City 
Imve joined in forming an organization known as 
“The Science Society of China, New York Chapter,^' 
This society was organized originally at Cornell Uni- 
vendty in 1914 and later was established in China in 






1918. lift object is to promote better understanding 
and eooper&tion among the Chinese x^search workers 
in the United States of America in order to contribute 
to the advancement of the various branches of science, 
both natural and social. 

The activities of the society for the present consist 
in promoting lecture meetings for scientific discus¬ 
sions at which distinguished speakers will address the 
mooting. 

The officers of the society have been elected as fol¬ 
lows: 

President: John Y. C. Watt, Comell University Medical 
College. 

Vice-president: Chek M. Soo-Hoo, Presbyterian Hospital, 
New York City. 

Secretary: Roberta Ma, New York Botanical Garden. 
Treasurer: Raymond Yoh, Bank of China, Now York City. 
Members of the Committee: Katherine Li, Memorial Hos¬ 
pital, New York City; Min Pung Tien, Columbia Uni¬ 
versity; Van Y. S. Hong, Syracuse University. 

THE AMERICAN COMMISSION ON SCI¬ 
ENTIFIC NOMENCLATURE IN 
ENTOMOLOGY 

The disturbed condition of the world during the 
last few years has interfered with the activities of the 
International Commission on Zoological Nomencla¬ 
ture, and there is no prospect that this commission 
will again function successfully for several years to 
come. .Entomologists in the United States have felt 
that this situation should not be allowed entirely to 
stifle progress in the development of nomenclature 
and the clarification of nomenclatorial problems. At 
the meetings of the hJntomological Society of America 
and the American Association of Economic Entomolo¬ 
gists in San Francisco, in December, 1941, a plan 
was adopted which called for the establishment of an 
American Commission on Scientific Nomenclature in 
Entomology. 

In accord with the terms of this plan, C. F. W. 
Muesebeck and Professor G. F. Ferris were appointed 
to organize the commission. That organization has 
now been completed and the commission is ready to 
function. It includes Professor J. C. Bradley, of 
Comell University; W. J. Brown and G. Stuart 
Walley, of the Division of Entomology of the Depart¬ 
ment of Agriculture of Canada; Professor Q. F. 
Ferris, of Stanford University; Professor T. H. Hub- 
bell, of the University of Florida; Professor H, B. 
Hungerford, of the University of Kansas; Dr. E. G. 
Linsley, of the University of California; Professor 
Clarence E. Miokel, of the University of Minnesota; 


f ^ W, kfiiitwebeek md W. Oman, of the tJ. 8* 
of Entomology and Plant Quarantine; Pro« 
fesBor A. G. Richards, Jr., of the Dnivenwty of Penn- 
i^lvania; Dr. Herbert H. Boas, of the State Natural 
History Survey of Illinois; Professor C. W. Sabrosky, 
of the State Agricultural College of Michigan; Dr^ 
R. L. Usinger, of the College of Agriculture of Cali* 
fomia. Professor G. F. Ferris has been elected as 
ehainnan. 

The commission will receive, consider and advise 
upon such nomenclatorial problems as are presented 
to it. All acts of the commission will be in harmony 
with the International Rules of Zoological Nomencla¬ 
ture, although recommendations for the clarification, 
extension and improvement of these rules may be 
made. The commission will report to the two parent 
societies at their next annual meeting. Communica¬ 
tions concerning matters within the province of the 
eoiniuission may be addressed to any of its members. 

G, F. FBRitis 

MEETING OF EXPERIMENTAL BIOLOGISTS 
IN OREGON 

A MEETING of experimental biologists was held at 
Portland, Oregon, on May 9. 

Forty-seven workers from colleges and universities 
in the States of Oregon and Washington attended the 
meetings, during which papers were presented on 
varied subjects ranging from plant and animal physi¬ 
ology to ecology, embryology and genetioB, and so 
forth. 

The meeting was organized as the result of a gen¬ 
eral agreement as to the need for some annual meet¬ 
ing at which biologists interested in experimental 
work in the Pacific Northwest could get together. 
Held at Reed College, the program of papers wan 
followed by a dinner at which the subject of the future 
organization of the group as well ae the need for a 
general biological society in the region was ^cussed. 

It was agreed that for the time being, at least, the 
organization should remain informal, though with the 
papers limited to the experimental fields, and that it 
should remain affiliated with no existing society or 
institution. It was agreed that the diversity of tine 
subjects in the program as well as the gf^ral in* 
formality of the meeting were factors eontributing 
to its success. 

Dr. Orlin Bidduiph, plant physiologist of the Btale 
College of Washington, was elected to head a com¬ 
mittee to organize a similar meting in the spring of 
next year. ^ : 


SCIENTIFIC NOTES AND NEWS 


Columbia Ukivsksitt conferred on June 2 at ita and head of ttw dej^artnw^ ait reahtei 
188th oonimencement exercises the doctorate of science 'Dx. jjfred I^eiston llidhevdai 
on Dr, Jehuthiel Oinsburg, professor of mathematics e^ ^.the Unieeiiat^rot .PemkiQ^yiithif^^^^ 
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WiUimaB) eltemieal diteotor of the Bdl Telephone 
Lebotatories, and cm Br, Roger John Wiliiame, pro- 
feoaor of chemistry at the University of Texas. 

ThS; doctorate of laws was conferred on June 2 at 
the commencement exerciaes of the University of 
Pennsylvania on Dr, Yannevar Bush; president of the 
Carnegie Institution of Washington and director of 
the Office of Scientific Research and Development. 

The doctorate of science was conferred by Ohio 
Wesleyan University, at the recent cwitennial exc^r 
olses, on Dr, Arthur Bevan, of the class of 1912, State 
Geologist of Virginia since 1929. 

Park College on May 25 conferred the honorary' 
doctorate of science on Dr. Boss A, McFarland, of 
Harvard University, who gave the eommencemeni 
address. The honorary degree of doctor of laws was 
conferred on Dr. Paul Prentice Boyd, professor of 
niatbematics and dean of the College of Arts and Sci¬ 
ences of the University of Kentucky, 

At the commencement exercises of the Michigan 
College of Mining and Technology, honorary degrees 
were conferred on the commencement speaker, Dr. 
Robert C, Wallace, and on Harlan 8, Emlaw, min¬ 
ing engineer and industrial leader, of New York City, 
of the class of 1895. Dr. Wallace is principal of 
Queen's University, Kingston, Ontario, and has sensed 
as president of the Canadian Institute of Mining and 
Metallurgy. 

Middlkbury College, at its commencement on May 
25, conferred on Dr. James Montrose Duncan Olm¬ 
sted, professor of physiology at the University of 
California, the degree of doctor of science. Dr. Olm¬ 
sted gave the Phi Beta Kappa address on '‘The Place 
of Physiology in a University Curriculum.” 

The Duddell Medal of the Physical Society, Lon¬ 
don, which was awarded to Dr, William David 
Coolidge in recognition of his pioneer work in the 
production of ductile tungsten and of his invention 
and the subsequent development of the hot^thode 
high-vacuum t-ray tube, was formally presented to 
him on May 1 by Yisoount Halifax, British Ambassa¬ 
dor to the United States, at a dinner of ilie American 
Physical Society at Baltimore. 

The CotneBUs Ambry Pugaley Gold Medal of the 
Apmtiean Scenic and Historic Preservation Society 
was preaenled on June 2 to Harold L. lokes, Secre¬ 
tary of tbe Departn^ of the Interior. 

CaiifehTOB, assistant profeasor of 
acN^qigy at Smith Oi^ege, has been awarded the 
piaabeth C^y HowaJd sdhoiawhip of the Ohio State 

The scholarship, 
an atthiml atipmid of $3,000, was endowed 


by the late Ferdinand Howald, in memory of his 
mother, and goes each year to ‘‘a person who has 
shown marked ability in some field of study and has 
in progress work the results of which promise to 
constitute important additions to our knowledge.” 

Da. Edward Adler has been awarded the Author's 
Prise of $100 by the Electrochemical Society for the 
best paper of the year 1941, published in the Tram- 
actions of the society. 

Dr. J. B. CoLLiP, head of the department of bio¬ 
chemistry of McGill University, was elected on May 
30 to succeed Judge F. W. Howat, of New West¬ 
minster, B. C., as president of the Royal Society of 
Canada. 

Newly elected officers of the Sigma Xi Club of the 
University of Tennessee are Dr. Samuel L. Meyer, 
botany, President; Dr. Edgar D, Eaves, mathematics, 
Vice-president; and Dr. Samuel H. Winterberg, soil 
chemistry, Secretary-Treasurer. 

At the meeting of the American Branch of the In¬ 
ternational League against Epilepsy, held in Boston 
on May 18, the following officers wei*e elected: Presi¬ 
dent, Wilder G. Penfleld, Montreal; Vice-president, 
Charles D. Aring, Cincinnati; Secretary-Treasurer, 
Frederic A. Gibbs, Boston. 

Db. John Bitting Smith Norton^ of the Univer¬ 
sity of Maryland, having reached the retirement age, 
was made on April 1 professor emeritus in the depart¬ 
ments of plant pathology and botany. Officers of the 
department of botany honored Dr. and Mrs. Norton 
at a banquet on April 7, when he was presented with 
tokens of esteem by his colleagues and former stu¬ 
dents, He will continue work on the university 
botanical herbarium and will carry on projects in 
plant breeding and taxonomy. 

Dr. Charles Brooks, plant pathologist of the 
U. 8. Department of Agriculture, who was retired 
on April 30, has accepted a research position with the 
Brogdex Company, of Pomona, Calif. 

Dr. William R. Work, since 1921 head of the 
department of electrical engineering at the Carnegie 
Institute of Technology, Pittsburgh, has been ap¬ 
pointed assistant director of the College of Engineer¬ 
ing. 

Dr. C. E. F. GxrrBBMAN, assistant director of the 
Agricultural Experiment Station at Cornell Univer¬ 
sity, has been mi^e director of the station. 

Be. Alfred C. Herd has resigned as professor of 
trppieal medieine at the University of Cslifomia, and 
has become associate oUnieal professor of medieine at 
the Stanford University Medical School 
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Dr* Gkoroe D. Stoodabd, head of the department 
of psychology, dean of the Graduate College of the 
State University of Iowa and director of the Iowa 
Child Welfare Research Station, will take up his 
work as New York State Commissioner of Educa¬ 
tion on July 1. 

1)h. William Otis Hotchkiss^ since 1935 president 
of the Rensselaer Polytecliuic Institute, has been made 
assistant director general of the Army Specialist 
Corps. 

Adolph G. Robengartkn, Jr., has resigned as direc¬ 
tor of Merck and Co., Inc., Rahway, N. J., because 
of duties with the Army, and is succe(*ded by his uncle, 
J. G. Roscugarten, Jr. 

It is reported in the London Times that Dr. C. K. 
Mingle has been released from the U. S. Department 
of Agriculture at Wasliington to cx)opernte with 
British scientific men in the prevention of contagious 
abortion, u disease whiidi, it was estimated just before 
the war, cost Great Britain more than £10,000,000 a 
year through reduced milk production and loss of 
cattle. 

Dr, Alfred C. Kinsey, Indiana University, is in 
charge of the research project on human sex behavior 
for which tlie Committee for Research on Problems 
of Sex of the National Research Council has made a 
grant of $7,500 for use during the coming year. The 
research program has been under way for four years. 
During the past year, it was supported jointly by 
Indiana University and a grant from the National 
Research Council. Clyde E. Martin and Glenn Ram¬ 
sey are collaborators in the research. 

The commencement address at Rutgers University 
was delivered by Dr, Cecilia Payne Gaposchkin, 
astronomer at the Harvard College Observatory. 

Du. Melville J. Hebskovits, of Northwestern 
University, who is at present engaged in anthropologi¬ 
cal field-work in Brazil, on May 6 delivered an address 
inaugurating the educational activities of the newly 
formed faculty of philosophy of Bahia, 

A PSYCHOLOGICAL examiner is being sought by the 
Los Angeles County Civil Service Commission to use 
psychological tests and other clinical techniques in the 
study of juveniles, and to make interpretations and 
recommendations on the basis of the tests given. Uni¬ 
versity graduates, aged from 21 to 55 years, with a 
Ph.D. in psychology and 500 hours of clinical experi¬ 
ence, or a master's degree in psychology and 1,000 
hours of clinical experience, should file applications 
at 102 Hall of Records in Los Angeles on or before 
June 19. 

De, Lloyd W, Fisher, of Bates College, writes 


that it seems inadvisable to oonduet the New England 
Intercollegiate Geological Excursion in the autumn. 
It has also been suggested that no trips bo held for 
the duration of the war. 

The Brush Foundation, which is affiliated with the 
Wcslem Reserve University School of Medicine, has 
received from an anonymous donor a gift of $259,000 
to be used for the research and educational work of 
the foundation under the aupervision of Dr. William 
Walter Creulich, director of the Brush Foundation 
and professor of physical anthropology and anatomy 
in the ScJiool of Medicine. 

The Committee on Scientific Research of the 
American Medical Association has made the follow¬ 
ing grants; Barnett Sure, University of Arkansas, 
vitamin B complex; Paul Thomas Young, University 
of Illinois, appetite and food preferences in tlie rat; 
Deborah V. Dauber, Michael Reese Hospital, Chicago, 
atherosclerosis in the chick (Jay Conger Davis Re¬ 
search Fund); Milton Mendlowitz, Mount Sinai Hos¬ 
pital, New York, digital circulation (Jay Conger 
Davis Research Fund); Jacob Rabinovitch, Jewish 
Hospital of Brooklyn, effect of heparin on throm¬ 
bosis; and Robert W. Virtue, University of Denver, 
sulfur metabolism in cystinuric dogs. 

An Associated Press dispatch from Calcutta dated 
May 19 states that fifteen physicians and scientific 
men of the U. S. Public Health Service mission, who 
directed malaria control and sanitation for approxi¬ 
mately 200,000 workers on the Yunnan-Burma Rail¬ 
way, e8cai>ed from territory overrun by the Japanese 
and are awaiting reassignment in India. The mission, 
headed by Dr. Victor H. Haas, of Memphis, Tenn., 
had been working since October in the southernmost 
300 miles of the 700-inile route which was to link 
Kunming witli Laahio to speed defense supplies to 
China, William Jellison, of Hamilton, Mont,, and 
Henry A, Johnson, sanitary engineer, of Memphis, 
saved $5,000 worth of microscopes and other scientific 
apparatus when they left Yun Hsien. 

The new research laboratories of the Overly Bio- 
Chemical Research Foundation, at 254 West 31st 
Street, New York City, are nearing completion. The 
foundation has recently been incorporated under the 
laws of the State of New York as a non-profit re¬ 
search organization which for the duration of the war 
will devote its work to problems of interest to military 
medicine, and which later on will deal with funda¬ 
mental problems in biochemistry. The staff includes 
Dr. Kurt G. Stem, protein research chemist, formerly 
of the Yale Medical School; Dr. Arthur L. Sohadc, 
bacteriologist; and James S. Wallerstein, biological 
chemist, who is also president of the foundation. The 
scientific policies of the foundation are dotermiz^ 
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by a board of scientific directors whose nienibers in- 
elude Dr, Dean Burk, of the National Institute of 
Health; Dr. Leo Edeliuan, Dr. Leo StiegUtsG aud Dr. 
0. Alan Rose, all of New York City. 

According to the Experiment Station llcconlf a 
grant of $150,000 from the General Education Board 
for the conduct of a five-state regional study of land 
tenure and farm labor problems baa been anmumced 
at the Univeisity of Arkansas. The university has 
been designated as fiscal agent. The research will 
include field studios of land tenure and fnnu labor 
problems in Arkansas, Mississippi, I»uisiana, Texas 
and Oklahoma. A regional staff, headed by Dr. 11. C. 
Hoffsonuner, professor of rural sociology and sociolo¬ 
gist at Louisiana State University and Station, will he 
employed, and a regional research laboratory will be 
set up at the university on u three-year basis. The 
project will be under the direction of the southwestern 
land lenniT research committee, of which Dr. C. 0. 


Brannen, head of the department of rural economics 
and sociology and assistant director of research, is 
chairman. 

The American Coordinating Committee on Corro¬ 
sion is planning a revision of its confidential Directory 
of Technologists actively engaged in studies on corro¬ 
sion and its prevention. The committee comprises 
delegates from the seventeen major technical societies 
together with representatives from the principal in¬ 
dustrial research institutes and the National Bureau 
of Standards. Its directory lists some four hundred 
investigators in corrosion-preventive fields, selected 
on tlie basis of questionnaires circulated to the mem¬ 
ber societies of the committee. It requests thot all 
those actively engaged in corrosion researches who 
have not received applications for information from 
the committee write to the secretary, Dr. G. H. Young, 
4400 Fifth Avenue, Pittsburgh, Pa., for further de¬ 
tails and application forms for directory listing. 


DISCUSSION 


SOIL FERTILITY AND MANURING IN CHINA 

Beginning in 1936, the Soils and Fertilizers Depart¬ 
ment of the National Agricultural Research Bureau 
has b(?e]i investigating the fertility of the soils of 
China, with especial reference to the limiting effect 
of plant food deficiencies, and to the possibility of 
increasing crop production by the use of fertilizcTs. 
The investigation is based in the first place on field 
experiments, chiefly ‘‘NPK Tests” consisting of mod¬ 
ern factorial designs at two and/or three levels. Tlie 
standard rate of application throughout is 8 catiifs 
per mou (about 0.5 cwt./acre), of N, PjjOc and KjO. 
The experimental crops are rice, wheat, maize, rai>c- 
floed, cotton, millet, barley, sugar cane, Irish and sweet 
potatoes and mulberries (chiefly the first five). The 
experiments have been carried out either by this de¬ 
partment directly, or in cooperation with provincial 
institutes, universities and other organizations. The 
field experiments are supplemented by laboratory, 
chemical testa for ‘‘available” nutrients in the soils of 
the experiments. 

The results of over 170 of these field experiments, 
widely scattered through fourteen provinces of China, 
are now available. The work is still continuing, and 
yield results already obtained are still being analyzed, 
but although the investigation is thus incomplete, it 
is desired to put tlie broad results on record, in case 
the work riiould be interrupted. It is realized that 
OkB number of experiments is not large, in relation to 
the area covered (a consequence of the difficult condi¬ 
tions w^hifih have existed here since 1937), but none 
the less the general resolts are quite conaistent within 
the various regions or soil groups, and it is believed 


that further extension of the w^ork will not greatly 
alter the picture. It is thought that the findings will 
have some general interest to agriculturists and geog¬ 
raphers, while the implications are important for the 
future of China. 

Eighty-three per cent, of the soils tested in the field 
experiments gave significant responses to one or more 
nutrients: in other words, soil fertility is likely to be 
limited by plant food deficiencies in at least four fifths 
of the soils of China. (Early statements about the 
high fertility of Chinese soils were usually based on 
a superficial acquaintance with the rich soils of allu¬ 
vial plains and deltas; much of interior China consists 
of relatively poor, hilly land.) Nitrogen deficiency 
was most general (74 per cent, of the soils); next 
came phosphate deficiency (38 per cent.); potash de¬ 
ficiency was uncommon (12 per cent.), probably be¬ 
cause of the general use of ashes and local manures. 
There were clear relationships between the Gkeat Soil 
Groups (as described by James Thorp), aud nutrient 
supply or deficiency, which there is not space here to 
set out in detail. Briefly, the pedocal soils of north 
China (J. Lossing Buck's Wheal Region) were often 
deficient in nitrogen, but they were generally well sup¬ 
plied with phosphate and potash; the pedalfer soils 
of central and south China (Buck's Rico Region) were 
still more deficient in nitrogen, often seriously deficient 
in phosphate and sometimes deficient in potash. The 
rod and yellow earths were the most seriously nutrient- 
deficient soil groups, and those on which fertilizers 
were most strikingly effective in increasing yields. 

Estimates were made of the probable extent to 
which crop production could bo increased in China, 
by using artificial fertilizers in addition to the present 
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sQpplies of local manures and fertilizers (which can 
not be mudi expanded)^ If aitifioial fertilizers were 
used only on soils whore they were likely to be needed 
(on the soils which gave significant responses in these 
experiments), it would be possible to increase the total 
production of crops in China by between one third 
and one half, using the rates of application mentioned 
above. (The variability of the estimate depends on 
the weights to be applied to different crops and re¬ 
gions.) This estimate may be taken as applying to the 
part of China covered by Buolc^s **Land Utilization in 
China/’ with the exclusion of his Spring Wheat Area. 
The increase in production would be much greater in 
the nice Region (about one half increase over present 
production) than in the wheat region (about one fifth 
increase). 

Taking economic factors into consideration, and 
using the 1937 farm prices in east and north China 
as a biisis, it can be said that if all farmers whoso soils 
needed fertilizer applied what was necessary, at the 
standard rate, then on the average individual fanners 
would have a two-to-one chance of making a profit 
(i.r., one farmer out of three would be likely to lose 
money). If only those fanners applied fertilizer 
whose soils were likely to give an economic response, 
on the basis of the field experiments, total crop pro¬ 
duction in China could still be increased by at least 
one quarter. Supposing that China developed her own 
fertilizer industry and that fertilizers could be sold at 
prices comparable with those in the United States in 
1937, then these estimates would be considerably in¬ 
creased. If all farmers with deficient soils used the 
necessary fertilizers, then each farmer would have at 
least a flvo-to-one chance of making a profit from his 
expenditure; if only those farmers used fertilizers who 
were likely to secure an economic response, total crop 
production in China could be increased by at least one 
third. 

The bearing of these results on the population, food 
and ocoTiomio problems of China needs no emphasis. 
While it may not be possible to take much action on 
them under present conditions, for the future they are 
equivalent in increased production to adding four or 
five new provinces to the 17 or 18 provinces for which 
these estimates may be expected to hold good. In con¬ 
nection with the reclamation and resettlement of the 
poor soils of southwest China, too, the use of fer¬ 
tilizers is likely often to make the difference between 
success and failure. 

N, F. Chawo 
H. L. BiOHiimsoN 

ON THE NATURE OF VIRUS ADAPTATIONS 

Filterable viruses are now generally recognized as 
highly specialked intracellular parasites. Th^ not 
only are adapted to life within protoplasm, but also 


simw specialized adaptations as to tbe kinds of 
titai they invade and the species of animal in Vhieh 
£b^ produce disease. The several adaptations appear 
to be distinctive for each individual tirus and also 
to have a range of variation that is idkoraoteristie qf 
each virus. Variations of liie adaptations, within 
their ranges, are common in viruses occurring natu¬ 
rally; and by selection of the variations under experi- 
immtal conditions, modified viruses of different kinds 
can be produced. Such terms as naurair^pic, 4ef~ 
matotropic and epitheliotropic have been used to 
designate viruses that have special affinities for cer¬ 
tain tissues. The term pantropic is used to describe 
a virus that invades a number of tissues without hav¬ 
ing a specialized affinity for any one of them. 

There seem to be three fundamental adaptations of 
a virus as a parasite. The primary adaptation is to 
an existence within living protoplasm. It is this 
adaptation to growth within protoplasm that I have 
presented as basic to the transformation of visible 
microbes into ultramicrobes' by the process of retro¬ 
grade evolution under conditions of parasitism. From 
the primary adaptation a virus obtains its fundamen¬ 
tal characters in relation to a host-cell, such as growth 
only within the cytoplasm or the nucleus, the produc¬ 
tion of inclusion bodies before necrosis, the production 
of necrosis without inclusion bodies and stimnlation 
of the host-cell to proliferation. This adaptation 
might be termed cellular adaptation, protoplasmic 
adaptation or cytologic adaptation. Inasmuch as the 
study of the cell is known as cytology, the most accu¬ 
rate term for adaptation of a virus to the cell would 
probably be the last named, cytologic adaptation. 

Quite distinct is the adaptation of a vims to the 
type of host-cell^ in which it grows. An expreBsion 
of this specialization of a virus is seen in such terms 
as neurotropic and dermatotropk. The speeialization 
does not seem to be an adaptation to a tissue or an 
oigan, but specifically to a kind of cell which may, 
wholly or in part, make up a tissue or an organ. For 
example, the fox encephalitis vims produces a dinical 
encephalitis in foxes, but it is not a neurotropic vims, 
if this term indicates that the vims grows in nerve 
cells. It grows to the greatest extent in the cerebral 
vascular endothelium, to a less extent in the hepatic 
cells and not at all in nerve odlik In general, a virus 
appears to become adapted to grow best in one kind 
of specialized cell, but to a less extent it will grow in 
certain related specialized ceUs and also in more eeoh 
bryonic types of cell. This seeond adapktion ndght 
be called or^on- or tisaue^pedalkatian, but this does 
noi seem satisfactory because g virus grows in 3^^ 

»E. 0. Grew^ Bciekoz, SS: 448-4S|i, Hiag. 

« E. 0. Grechi frcceedtags of ike XaMndthmal As* 

sembly of the Iirter^tate 
fcioa of Norih America’’ (October 
tic, Htaemta), pp. §(N8d. Igil* ^ ^ V . 
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<i£ ^»eUs TcfardtesB of dlAtribation in oi^ans and 

tiMues.. It would seem that histologio ^kdapt^tion best 
ex:pre 80 eB the epeeialijsatioti of a virus with vegard to 
the kind of oell in idiich it grows, since histology is 
the science of kinds of cells* 

The third type of virus adaptation is related to the 
species of aniixial which the virus invades or in which 
it produces a disease. This adaptation, like the others, 
appears to be distinctive for each virus. The rabies 
virus is broadly adapted in this respect, being capable 
of invading probably all species of mammals and 
birds. The distemper viros, which is more restricted, 
produces a disease only in members of the we&sel 
family, the raceoons and the Canidae. The virus of 
the oral papillomatosis of dogs appears to be capable 
of invading only the dog. The adaptation to growth 
in a host-species or in a range of host-species migld 
well be termed the zoologic adaptation of a virus. 

While the cytologic adaptation of a virus seems to 
undergo little or no variation, the histologic and the 
eoologie adaptations seem to be subject to extensive 
natural variation. Within the ranges of the latter 
two adaptations, great experimental cliange can be 
effected in a virus by the selection of the species of 
aninuii injected and by the choice of tissue used as 
virus in serial host-to-host transfers. The distemper 
virus may be highly adapted to ferrets by host-to-host 
passage, becoming highly virulent for that animal 
and at the same time becoming a harmless, immunizing 
agent for members of the canine family. Distinctly 
different, ortidcialiy modified distemper viruses are 
produced by ferret-passage, depending upon whether 
the virus is passed serially through ferrets by sub¬ 
cutaneous injection and the use of spleen as inoculum; 
by intracranial injection and the use of brain tissue 
as transmission material; or whether it is passed by 
akin-to-skin inoculation. Such viruses are identical 
in their soologic adaptation but differ in their histo- 
logie adaptation. A clear separation of these adapta- 
taons seems essential to qualify the nature of both 
natural and experimental viruses. 

Bobsrt G. Grkkit 
Biu»4AfmsNr or BAomuoLoov and 
Xmicunoloov, 

UmmsiTr or MimmsoTA 

UESTUANS: ABSENCE OF PARALLELISM 

wrtH rm anti-sulfonamide 
action OF ihAMINOBBN- 
BOIC ACID 

Tkn dtoicmstration by Johnson^ that urethane 
ciAaiiLid^e) exerts an anti-sulfanilamide effect 
pn ani^lvjbi^ luminous bacteria led to the 

ani^^ exert an anti-sul- 

in vkfo protective 

-ma. 


action of sulfonamides against streptoeoccal or other 
infections. That this assumption is not oorreot has 
been demonstrated in this laboratory. 

p^miupbenzoio acid (0.5 grams per kilo) com¬ 
pletely inhibits the protective action of sulfanilamide 
(2.0 grams per kilogram) against a streptococcus in¬ 
fection (produced by the injection of 0.1 oc of a 24- 
hour broth culture of Strep, hemolyticus). Urethane 
(0.5 grams per kilogram) fails to inhibit the anti- 
streptococcal action of sulfanilamide (2.0 grams per 
kilogram). Approximately 600 mice were used to 
estabbsh this point. 

The failure to demonstrate an anti-sulfanilamide 
action by urethane in an in vivo system involving 
protection against streptococcus infections limits the 
applicability of data obtained from the study of 
luciferase systems to the broader aspects of sulfona¬ 
mide action. The basic mechanisms involved in the 
luciferase system are not necessarily those involved 
in the anti-bacterial action of sulfonamides generally. 

Gustav J. Martin 
C. Viboinia Fisher 

Waeneb Institute roR Therapeutic 
Hesearch, 

New York, N. Y. 

BLUEBERRY STORAGE 

During 1941 the Maine Agricultural Experiment 
Station conducted blueberry storage studies under 
controlled atrnosphei'e and controlled temperature. 
These studies showed a great variation in the keeping 
quality of the different clones of low-bush blueberries 
and varieties of high-bush blueberries. The low-bush 
showed the greatest variation, as some of the clones 
with poor flavor when they were put in storage had 
good flavor when the storage period was completed. 
With other clones the reverse was observed. The 
fully mature and overripe berries did not keep well 
in storage and while they appeared good when re¬ 
moved from storage they became soft and wet before 
the berries could be retailed. In these €Xi)erimcnts, 
the named varieties of high-bush blueberries did not 
store as well as some of the high-bush selections made 
in Maine. 

The blueberries which were stored at 5® C and in an 
atmosphere with an oxygen content of 6 per coni, or 
slightly less were in the best condition at the end of 
the experiment. Carbon dioxide contents of from 13 
to IS per cent, in the atmosphere wore not detrimen¬ 
tal in these studies. These conditions are similar to 
thos 0 used by Van Doren et a{.^ in the storage of 
cherriei^ and the temperature was slightly higher than 
that rebothmended by Levine et al> fyr the storage of 

^A* Van X>oten» M. B. Hoffman and B. M» Smock, 
Proa. Amsr. Boo, Mart, $oi,, 38: 1941. 

s S. tL Fdlm and G. I. Gunnesa, JProc. 

AfbsvvAbo; Mori, 38t 194L 
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cranberries. Commeroially, blueberrios may be kept 
for 2 to 4 -weeks or from the middle of August to the 
first of September. For home use blueberries were 
stored for several months in sealed glass jars placed 
in the home refrigerator. The temperature in the 
home refrigerator was above the optimum for storage, 


but a very satisfactoiy- result was obtaiizad. The 
author enjoyed a delicious pie made from berries that 
had been kept in the home refrigerator for six months. 

F. B. Chakdler 

Hainx Aobicultural ExpKJtiMjcNT Station, 

Oeono, Mains 


SCIENTIFIC BOOKS 


OVERFISHING 

The Overfishing Problem. By E. S. Russkll, Direc¬ 
tor of Fisliery Investigations, Ministry of Agricul¬ 
ture and Fisheries, Great Britain. 130 pp. Cam¬ 
bridge Press, 1942. New York: The Macmillan 
Company. 

Seldom does one find so clear and understandable, 
so forthright and unpretentious and so readable and 
entertaining a condensation of more than a half a 
century of scientific research as is found in Dr. Bus- 
sell’s little book embodying the De Lamar lectures 
delivered before the School of Hygiene of the Johns 
Hopkins University in March, 1939; nor could one 
conceive of a subject of greater importance to tho 
fisheries of the United Slates with their potential six- 
billion-pound yield of war-time food than ^^thc over¬ 
fishing problem” which is the subject of these lectures. 

Although the specific illustrations and the support¬ 
ing scientific data were drawn chiefly from the fisheries 
of Great Britain, in the North Sea and from the Arctic 
Coast of Norway and Iceland, to the Atlantic shelf of 
Africa, the general principles which control anywhere 
in the world the development, the rise to maximum 
production and the ultimate decline of sea fisheries 
under intensive exploitation are clearly defined in such 
a way that the American reader will find frequent 
application to familiar conditions in home waters. 
Each of the lectures—(1) the exploitation of the fish 
stocks, (2) the depletion of the older grounds, (3) 
age analysis of fish populations, mortality rates and 
rate of growth, (4) the overfishing problem in its mod¬ 
ern formulation, and (5) the regulation of the sea 
fisheries—is complete in itself and affords a leisurely 
hour’s reading. Such a reading, however, will provoke 
many hours of thoughtful reflection, and such reflec¬ 
tion should lead to profitable action on the part of 
American fishery interests. 

In his conclusion, Dr. Russell says: 

We have seen in the course of these lectures that the 
state of overfishing exists in many of the trawl fisheries 
in Northwestern European waters. Two things are 
wrong. First, there is too much fishing, resulting in 
catches below the possible steady maximum, and second, 
the incidence of fishing falls too early in the fishes' life, 


resulting in a groat destruction of underalieed fish which 
ought to be left in the sea to grow. Mesh regulations, if 
sufiiciently drastic, will cure tho second evil so far as 
round fish are eoneemod, and they may well be reinforced 
by suitable siae limits. For tho first evil, there is only 
one radical cure, namely a reduction of the amount of 
fishing. 

This is a familiar theme to fishery biologists in the 
United States who have reached identical conclusions 
from extensive data gathered over a period of years 
by the old Bureau of Fisheries and the preset)t Fish 
and Wildlife Service, It is on tlie basis of such re¬ 
search that Herrington has recommended increased 
ine.sh sizes and minimum size limits for the New 
England trawl fisheries, and minimum size limits for 
lobsters; restrictions on the intensity of fishing have 
been recommended by Dahlgren for the Alaska herring 
and by Nesbit for the Atlantic shad and other shore 
species. The latter recommendation is based on a fun¬ 
damental principle which Dr. Russell fully develops: 

, . that up to a point you can increase yield by 
increasing fishing, but after this maximum is reached 
the more you fish the less weight of fish you catch.” 
From a series of simple theoretical calculations and 
from a great number of practical illustrations taken 
from many years’ records of the British fisheries, he 
draws the general conclusion “that there must be for 
every fish an optimum rate of fishing. When the rate 
exceeds the optimum the yield will fall in spite of tho 
increased effort ejcpended.” 

Dr. Russell cites a well-known example of the 
benefits of a reduced fishing I'ate in the Northern 
Pacific halibut fishery in which legal control of the 
rate of fishing has been applied under the treaties 
made between tho United States and Canada in 1924 
and 1930, renewed in 1937. He recalls to us the fact 
that the formerly depicted halibut fishery was restored 
under regulation. On the southern banks the abun¬ 
dance of halibut increased by as much as 60 per cent. 
So great Wits the general increase in the stock that the 
fishermen are able to catch their limit in five months 
instead of in nine and tlie commission now estimates 
that the earnings of halibut fishermen are $1,000,000 
a year greater than they would hare been witlmut 
regtdation. 
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To an American fishery biologist the booh is most 
refreshing not because the facts are new—they have 
all been published in the technical literature—nor be¬ 
cause the conclusions and the plan of action for re¬ 
storing the fisheries of Northwestern Europe are 
unique but because they parallel so closely the con¬ 
ditions revealed by fishery research in American 
waters and because the correctives for overfishing in 
Europe are the same as those that must be applied 
here. Indeed, Dr. Russell^s conclusions have imiversal 
application and, although the method of applying thcjn 
will vary for different speeies and in different locali¬ 
ties, it is for this reason that the book merits thought¬ 
ful reading by American fishery administrators, opera¬ 
tors and fisbertnen. 


The American scientist also may well find the book 
a fascinating introduction to a distinct and rapidly 
developing field of science with which he is, by and 
large, quite unfamiliar. The late great Dr. Raymond 
Pearl recognized the affinities of fishery biology with 
the particular field of human biology in which he* had 
labored so effectively. It is to him that the handful 
of us hi't so greatly indebted for the privilege of be¬ 
coming acquainted wnih the rugged integiity and the 
kindly, homespun personality of Dr, Russell—a man 
honored at home with the Order of the British Empire 
for outstanding scientific work in a field so *^lowly” as 
the fisheries. Elmer Higgins 

Fish and WunurE Skrvick, 

Wabiiinoton, B, C. 


SOCIETIES AND MEETINGS 


THE WISCONSIN ACADEMY OF 
SCIENCE 

The annual meeting of the Wisconsin Academy of 
Sciences, Arts and Letters was held at the University 
of Wisconsin, on Friday and Saturday, April 17 and 
18. Forty-one papers were presented by members and 
guests of the academy, while 32 papers wore read in 
sessions of throe societies which met jointly this year 
with the academy—the Wisconsin Archeological So¬ 
ciety, the Wisconsin Museums Conference and the 
Wisconsin Folklore Society, 

Dean of speakers on the academy program was the 
91-year-old ex-president of the University of Wiscon¬ 
sin, Edward Asahol Birge. Mr. Birge has been a 
member of the Wisconsin Academy since 1876, six 
years after the founding of the academy by act of tJie 
Wisconsin Legislature in 1870. During this period 
Mr. Birge has been one of the most regular of at¬ 
tendants at academy meetings, and has published 
many limnological articles in the Transactions. Mr. 
Birge delivered ^ paper entitled ‘‘The Relations be¬ 
tween Water and Transmitted Sunlight.'' 

Papers dealing with a wide variety of subjects were 
presented by academy members from Wisconsin ool- 
legeis and universities, as well as by members from 
outside of Wisconsin. Two programs of correlated 
papers were arranged by Professors Lowell E. Noland 
and Arthur D. Haslei’, both of the zoology department 
of the University of Wisconsin. Tlie first-named 
group included several papers on the fresh-water 
clam, sphaerium, and the snail Lf/mnaea stagnalis. 
Professor Husler’s group of papers included a series 
of studies of Lake (Jeneva, Wisconsin, where in the 
sumi^r he is the director of the Lake Ghmeva Insti¬ 
tute of Natural Science. 

! (MhsBTs elected for 1942“1943 are os follows: A. W. 


Sehorger, Madison, President; W. N. Steil, Milwaukee, 
Vice-president in Sciences; Ralph Buckstnff, Osh¬ 
kosh, Vice-president in Arts; Berenice Cooper, Supe¬ 
rior, Vice-president in Letters; Loyal Durand, Jr., 
Madison, Secretary-Treasurer. The secretary is also 
editor of the Transactions, a new number of which is 
being started to press. Award of the research grant 
from the American Association for the Advancement 
of Science was made to Professor James F. Groves, of 
Ripon College. 

Loyal Ditrand, Jr., 
Secretary 

NORTH CAROLINA ACADEMY OF 
SCIENCE 

The forty-first annual meeting of the North Caro¬ 
lina Academy of Science was held at the Woman's 
College of the University of North Carolina, Greens¬ 
boro, on April 24 and 25. Despite emergency curtail¬ 
ment of tires nnd gas and despite the fact that many 
of our members are directly engaged in war work, 
the meeting wiis well attended. About 300 scientists 
heard a varied program of some 70 papers. The North 
Carolina Section of the American Chemical Society 
met at the same time and place with 9 papers on their 
prograiii. 

A new section dealing with the problems of wildlife 
oonservation and management was organized this year. 
The program of 10 papers was heard by a large group, 
and considerable discussion followed each paper. 
This appears to be a very desirable section, which 
promises to grow in interest, and one whidi may 
operate to the profit of all who are interested in 
making the most of our wildlife. 

In addition to the usual sectional program of formal 
p&pGr» the psychologists held a panel discussion on 
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Psychological Aspects of Molfale.^ The meeting 
was well attended and evoked eonaiderable interest and 
diseiiBsion. 

The Poteat Award was conferred on J, P. Decker, 
of Duke University, for his paper on Effect of 
Temperature on Photosynthesis in Red and Loblolly 
Pines.” The High School award of $20 went to 
Ernest Hardwick and Arthur Budlong, of the Winston- 
Salem High School. They demonstrated a home-made 
stroboscope. 

After a complimentary dinner given by the Woman’s 
College, Doan Jackson in his address of welcome 
lauded two former academy members, also former 
teachers at Greensboro, for their achievement in the 
scientific world. They were Gilbert T. Pierson and 
E. W. Gudger, Dr. R. E. Coker then delivered the 
presidential address, taking as his subject, ^^What Are 
the Fittest t” The address was a zoologist’s view of 
the present world conditions. After the address an in¬ 
formal open house gave opportunity for renewing old 

SPECIAL 

THE RELATION OF URINARY CITRIC ACID 
EXCRETION TO THE MENSTRUAL 
CYCLE AND THE STEROIDAL 
REPRODUCTIVE HORMONES 

Tiik role of citric acid in mammalian metabolism 
still remains obscure. Some of the prevailing theories 
and factual observations relating to this metabolite 
may be reviewed briefly. It is present in small 
amounts in the tissues and body fluids, and is a con¬ 
stant urinary constituent, (0.2-1.2 gm8/24 hrs, in 
man.) It is evidently a product of endogenous meta¬ 
bolism, since it continues to appear in the urine 
during starvation, and the amounts excreted under 
normal conditions are greatly in excess of those pres¬ 
ent in the food or stored in the tissues.^ Krebs, as a 
result of studies on minced tissues,^ has assigned to it 
an important role in carbohydrate oxidation, but his 
theorj' still awaits support from work on intact tissue. 
In the living organism, citric acid has been shown to 
enter the carbohydrate cycle, but in a irianner not 
implicit in the citric acid cycle postulated by Krebs, 
It exerts an anti-ketogenic effect and overcomes in¬ 
sulin hypoglycemia.® It is converted almost quanti¬ 
tatively to glucose in the phlorhizinixed dog, and 
deposited as liver glycogen when fed to normal 
rats.^'® It has also been found to be related to acid- 
base regulation. Alkalosis, however induced, leads to 

1 C. 0. Sherman, L. B. Mendel and A. H. Smith, /. R. 0*, 
118: 247, 1986. 

aH. A. Krebs and W. A. Johnson, Mw^mologia, 4; 
148 1937 

» E. M, MacKay, H. O, Came and A, N, Wiek, J, B, C,, 
188: 69,1940, 

♦ L Greenwold, J. B, C., 18: 115, 1914, 


and mtablkhii^ new ones. IMriiig thb 
time Hie group experienced its Arat 

Committee r^rta were made in nuiaeoi^iq^d 
form, and these along with the treasurer^ preliminary 
report were adopted. Klie secretary reported the eleC'- 
tion of about 60 new members. This makes a total of 
more than 225 new members elected in the last three- 
year period. 

The following oificers were elected: President, H. F. 
Prytherch, of the Bureau of Fisheries ; Vic€~pr$$ident, 
Eva G. Campbell, of Guilford College; Secretary- 
ICreamrer, Bert Cunningham (re-eleeted for a three- 
year term), of Duke University; Neto Member of ike 
Executive Committee, 0. J. Thies, of Davidson Col¬ 
lege; Neu> Member of the Research Grants Committee, 
J. P. Givler, of the Woman’s College. 

A more detailed report of the meeting will appear 
in the Journal of the Elisha Mitchell Scientific Soeiety. 

BBBT CtTNNINOHAM, 

Secretary 

ARTICLES 

an increase in urinary citric acid, excretiem generally 
varying directly with urinary pH.^ Finally, the un¬ 
usually high citrate content of bone^ is suggestive of 
some connection with calcium metab<dism. The pres¬ 
ent paper links citric acid to still another physiologi¬ 
cal process, the menstrual cycle. 

We wish to report experiments with human aubjecta 
which have revealed a relation between citric acid 
excretion and the steroidal reproductive hormones. 
These experiments were carried out on five youn$ 
women with regular menstrual cycles, two young 
women with amenorrhea, and one hypogonadal male^ 
Except in the case of two female subjects, both labo¬ 
ratory workers, the studies were carried out in the 
Metabolism Ward of the Department of Marine in 
order to insure accurate urinary eolleetioxia and proper 
dietary control. Citric acid was determined by a 
modification of the peniabromacetone method. 

Analysis of the daily urinary excretion of citric 
acid during rix complete menstrual cycles of the five 
subjects studied, showed, in all cases, a characteristic 
cyclic alteration in the level of the citric^acid content 
during the different phases of the menstrual eyrie. 
The lowest levels always occurred during mmtAbma- 
tion, the highest, at about the middle of the 
The riiape of the curve varied with the diftereht 
jects, both with respect to the taptdHy and he^t 
tl^ ihidmcnstrual rise, and dtmarinn dt 
creased exeretidn- ^ one pdtiint 

■ T :»v 3Hek«^ #Wi|r,y ^ 
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ooiiseeQtiTe the ehapea of the eacetetion curves 

vere insn^ar m bot^ cycUw. In four eyi^ee^ a brief, 
Ivut significantj fall in excretion occurred midmen- 
Btroally and lasted for one or two days. In four 
cycles, the higher level of citric acid excretion per¬ 
sisted dnrukg most of the second half of the cycle, 
to fall abruptly two or three days before the next 
flow. The maximal mid menstrual increases in citric 
arid excretion over the menstrual levels were 225, 24(1, 
275, 350, 450 and 500 mgs for the six cycles studied. 

The accompanying graph (Fig. 1) illustrates the 



eharaeteristics of the curve of citric acid excretion 
during the menstrual cycle of one of the subjects. 
The post-menstrual rise, the sharp midmenstrual dip, 
the persistence of the high level of excretion during 
most of the premenstrum, and the abrupt fall to the 
previous menstrual levels, were particularly striking 
in ^8 subject. 

Pesnlts, of a preliminary character, can be reported 
of experiments designed to analyze the relation of the 
individual steroidal reproductive hormones to the 
eyriic alterationB in citric acid excretion during the 
menstrual eyrie. An estrogenic hormone, (estradiol 
; ben^ate), was administered to two amenorrheic girls 
in amounts that did not exceed their eatrous require¬ 
ment, as judged by vaginal smears. Both subjects 
sboifM sigmdeant inc^ in ritric acid excretion 
(230 apd 600 mgs, mpectively), daring it« adminis- 
t^gtion, and a .sharp return to lower levels on cessa- 
iKim w We are now iuvestigating the pos- 

of progtteroue on ciirio acid excretion, 
; fadt that high level of excretion 

; 'throuj^ut^ most of the second 

on ritric acid 
when an androgen^ testo- 
to a niale with pttnitary 
two oourwB of tmto 



urinary ritric acid fell significantly, (300 mg8/24 
hrs.), briow the control values and rose sharply to 
previous levels when treatment was terminated. In 
one amenorrheic girl, testosterone propionate likewise 
reduced the daily output of citric acid by 175 mgs. 
Additional studies (m human subjects and animals are 
under way to ascertain the constancy and prevalence 
of these phenomena. 

The studies on the female subjects were correlated 
with vaginal smears. The results of the correlation 
of this index of ovarian function with the excretion 
of citric acid will be reserved for a subaequent report. 

These observations would appear to establish the 
existence of a cycle of citric acid excretion which 
bears a definite relation to the menstrual cycle and 
is probably hormonally conditioned. This cycle may 
result from a direct effect of the hormones involved 
on citric acid metabolism, or from their influence on 
some other niechanism, such as acid-base regulation, 
renal function or carbohydrate metabolism, which in 
turn influences citric acid formation and excretion. 
Since citric acid is but one of the organic acids elimi¬ 
nated in the urine, it will be necessary to determine 
whether or not excretion of other organic acids is also 
altered under these conditions, before the changes* in 
citric acid excretion can be regarded as specific. The 
bearing of these results on all previous expcrimcaits 
dealing with ritric acid excretion in women is obvious. 

Although these experiments throw no new light on 
the basic problem of the endogenous metabolism of 
citric acid, they do point out a new functional rela¬ 
tionship, and should provide a valuable tool to aid in 
its study. 

Ephraim Shore 
Alice E, Berkheiu 
Hbrtha Tausskt 

Busszll Sage Institute or Pathology, 

Departments op Medicine and SuBaKRV, 

Cornell ITniversity MEmcAL Oolleqr, 
and The New York Hospital 

PHYSIOLOGIC STUDIES ON THE 
COKNEA 

The cornea is a composite membrane fonuing the 
anterior portion of the outer coat of the eye-ball. In 
all vertebrates it has on its anterior surface a thin, 
stratified epithellri lay^v and on its posterior surface 
a single layer of endothelial cells. Just anterior to 
Uie endothelium is a homogeneous elastio lamina 
(Bescemet^s membrane), and just beneaUi Ihe epi^ 
thf^iipm there is, in some aperies, a homogeneous glass- 
li&e It^ina (Bowman's membrane). The remainder 
of Hie cornea, the substantia propria, comprising 
abopt 30 per cent, of its total thirimess, is made up 
of icollag^noiis fibers and supporting cells arranged 
pi^lllel to the sinriaoes of tbe cornea. These fibers 
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mcr^ into those of the solera without any abrupt 
histologic trausitiotn corresponding to the change from 
the transparent to the opaque portion of the corneo¬ 
scleral coat. 

The permeability, the degree of hydration, the 
transparency and the absence of blood vessels arc four 
properties which distinguish the cornea from the 
sclera, and indeed from liiost other tissues. These 
properties have been extensively studied in this labo¬ 
ratory during the past two years and, as a result of 
the new findings, especially as regards permeability, 
have lf?d to a new concept of corneal physiology. The 
data are to be reported in detail elsewhere.^ A pre¬ 
liminary report of some of the flndmgs and conclu¬ 
sions which are of general interest are presented here. 

The excised cornea was found to be, in effect, im¬ 
permeable in either direction to NaCI but freely per¬ 
meable in both directions to HbO. Removal of the 
epithelium caused the cornea to become permeable to 
NuCl, from which it was concluded that the epithelium 
was an effective sernipernioable membrane with respect 
to NaCL The permeability of the endothelium could 
not be adequately studied with the excised cornea be¬ 
cause of damage resulting from the manipulation. 
But if the corneal epithelium is first removed the 
properties of the endothelium may be studied in the 
intact eye. In this manner it was shown that the endo¬ 
thelium is substantially like the epithelium in being an 
effective semipermeable membrane with respect to 
NaCL Thus the substantia propria, while permeable 
to NaCl and water, is bounded on either side by mein- 
bra)ies permeable only to water. 

The normal degree of corneal hydration appears to 
be quite unusual, for when pieces of cornea are im¬ 
mersed in various aqueous solutions they swell several 
Imndrcd per cent. This was found to bo true, even 
though the bath fluid was blood serum or aqueous 
humor and despite wide variations in hydrogen ion 
concentration or in tonicity of the solutions. The only 
Muiy in which the exp I an ted cornea could be main- 
lained in a state of dehydration comparable to that 
existing normally was by maintaining an osmotic 
gradient across the intact epithelium or endothelium, 
or both, so that water was abstracted from the cornea 
as rapidly as it became available in the stroma. Pre¬ 
sumably a similar mechanism is operative in vw; 
fluid diffuses into the cornea from the vascular plexus 
nt the corneo-sclcral junction, and its water is con¬ 
tinuously transferred into the hypertonic tears on the 
anterior surface and into the hypertonic aqueous on 
the posterior surface. 

The maintenance of corneal dehydration is essential 
for transparency. Removal of the semipemeablo 
membrancB or lowering the tonicity of the bath fluids 
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will allow the cornea to swell and become opaque. 
Presumably the interstitial fluid, having a diffeirent 
refractive index from that of the structural compo¬ 
nents of the cornea, must be removed or prevented 
from accumulating in order to mamtain optical 
homogeneity. 

Correlated with the dehydrating raechanisin as de¬ 
scribed above is the effect on circulation. The cornea 
has no vascular or lymphatic vessels, and nutritive 
material is provided by diffusion from the periphery. 
It now seems likely that, in addition to diffusion, the 
’continuous abstraction of water from the corneal sur¬ 
faces ensures a movement of fluid which serves to 
transport oxygen and other dissolved materials from 
the blood to the corneal ti.ssuea. 

By contrast the sclera has no semipermeable mem¬ 
branes and therefore no dehydrating mcchaniBiu as 
described above for the cornea. In consequence, the 
solera is normally hydrated to its physiologic limit 
and is opaque. If, however, it is artificially dehy¬ 
drated, as by drying in air, it becomes transparent 
like the cornea. The optical difference, then, between 
the cornea and sclera apjmars to be due, not to'any 
structural difference in their respective fibers, but to 
the fact that the former has a dehydrating mechanism 
not present in the latter. 

David G. Cogan 
V. Everett Kinsey 

Howe Laboeatoby 

OF Ophthalmology, 

Habvabd Medical School 

PHYSIOLOGICAL ACTIVITY OF ASCORBIC 
ACID IN PLANT LIFE 

The diurnal variation of ascorbic acid in tomato 
plants previously noted,^ if common to all plants, 
merits further consideration in determining the beat 
time to harvest edible greens. If greens are to be 
shipped or canned, is it preferable to cut them in 
the evening or in the morning? Using young tomato 
plants grown in pots as subject material, a number 
of pertiuent experiments have been made. 

The plants to be allowed to grow overnight were 
washed free of soil gently to avoid root injury; adher¬ 
ing water was blotted off with absorbent paper; the 
plants were weighed and at once replanted. Such 
repotted plants guined very little in weight overnight 
even though the pots were standing in water to cover 
the soil, whereas cut plants standing in water alwaya 
gained appreciably. 

Knowing the change in weights of the plants held 
overnight, both cut and growing, it was possible pi 
calculate the ascorbic acid content in the morning 
back to the wei|^t of the previous evening an^ thus 
eliminate the diludcn effect. Typical restilts are given 

iSoiENox, December 18, IMO, p. flfll, 



v&f iiHB 


SClEftm 


609 


in Table 1, the nioming ascorbic acid values calculated 
back to the weight of the plants in the evening. The 

TABLE 1 

Ascoauic Acid Valubs—M e Psa Csnt 


Mxpt. 1 ExpL 2 Expt. 3 

EvealQg (4-5 P.M.) . 02.S 52.0 40.3 

Next mornlna—cut plante 

(8^9 A.M.) . 47.7 (16) 32.9 (18) 22.6 (12) 

Next mornlog—uncut plants 

(8-0 A.M.) .31.5 ( 0) 27.6 (3.6) 18.2 ( 2) 


figures in parentheses represent the per cent, increase 
in weiglit of the plants overnight. 

From these data it appears that the cut plants 
retained, respectively, 51, 18 and 24 per cent, more 


ascorbic acid than the growing plants in the three 
experiments; even though the cut plants gained 10 
to 15 per cent, more in weight, their percentage of 
ascorbic acid was, respectively, 34, 7 and 10 per cent, 
higher than uncut plants in the three experiments. 

The data indicate that the losses in ascorbic add 
noted in vegetables and fruits in storage are not due 
entirely to oxidation by atmospheric oxygen, aa is 
often stated, but due to its being used in some physio¬ 
logical process, the activity of which is diminished 
by severing the plant from the root system. 

Edward F. Koiiman 
Donald R. Porter 

Campbell Sour Company, 

(Umdrn, N. J. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


AN EGG INOCULATOR AND SHELL MEM¬ 
BRANE TEASER FOR VIRUS CULTURE 

In view of the extensive use now made of the 
chorio-uUontoic membrane of chick embryos for the 
cultivation of viruses, it seemed desirable to simplify 
the technique of inoculation and at the same time, if 
possible, decrease the losses due to accidental injury 
of the membrane. The egg inoculator, shown in Fig, 1, 
satisfies these requirements. 



Fio. 1. Egg Inoculator. 


A triangular window is cut in the shell in the usual 
manner and a hole drilled into the nir sac. The egg 
is then placed between the two rubber rings of tJjc 
inoculator. The one whidi grasps the pointed end 
of the egg is mounted on a movable base actuated by 
springs whiclx force the rings t<^gether. The other 
ring forms a tight junction with the egg and is con¬ 
nected with a suction device. A simple by-pass pre¬ 
vents the suction from becoming great enough to cause 
damage. When the suction exceeds the hydrostatic 
pressure of 6 centimeters of water, air passes down 
the tube and bubbles up into the system, maintaining' 
the negative pressure at a constant level. The air 
sac and through it the interior of the egg is, in this 
way, subjected to a continuous negative pressure while 
the fragment of shell is being removed and the slit 
in the shell membrane. 

instead of a needle for making the slit in the mem¬ 
brane, a shell membrane teaser is used. This is easily 
formed from a single limb oi a pair of curved forceps. 


The tip is bent backwards in such a way that when 
the instruTuent is applied vertically to the shell mem¬ 
brane, and then drawn sideways, the serrations catch 
the fibers of the inetnbrane. The lateral traction 
causes a tear in the membrjine at a slight distance 
from the tea.ser. The location of the slit, together 
with the fact that the constant suction causes the 
chorio-ailantois to drop the instant the slightest tear 
forms in the shell membrane, <?o]ubinc to prevent in¬ 
jury by the instrument to the chorio-allantois. The 
egg is now ready for inoculation in the usual manner. 

Wolcott B. Dunham 

Department or Baoteriolooy, 

New York Post-Gramute Medical 
School and Hospital, 

Columbia University 

A QUANTITATIVE VAPORIZER 

Air disinfection depends upon quantitative dosage 
control. Vaporization of chemical disinfectant may 
be quantitatively controlled by regulation of heat 
applied. In non-conducting fluids resistance coils can 
be submerged directly into the liquid and, since beat 
loss from the walls of a vessel at constant temperature 
(near boiling point of the fluid) is uniform, the excess 
heat absorbed in vaporization can be regulated by the 
amount of current supplied to the coil. 

Tl^’^etch shows a simple U tube with a short 
^ength of heating element immersed in propylene 
glyooi used in experimental study of chemical disin¬ 
fection of air. To prevent uncovered resistance wire 
from reaching ignition point, copper leads transmit 
the current through the liquid to the coil. The air 
stream passing over the surface of the liqiiid carries 
the vapor into the dosing chambers. 

An ordinary heating element submerged in a beaker 
of jiropylene glycol will evaporate upwards of a gram 
per minute. Care should be taken not to allow resis- 
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tatice wire carrying current to emerge from lifliid 
etafaoe, to insure agi^t this possSbiUty it 
be desiralik to provide a conaltot level device. Omr ^ 



Fig. 1. 


' l^ii^ iB tes^^ 3 by 

lightly. TWeniyrflv|^|c^ ssB!t^ 
in these tuto were heated '^ ea<h of 
pera^res: 40 ®, 50 ®, 00 ®, 70 ® and 80 ® C. A 
mometer was inserted into the emiter of 
ih each series of tests and Ihe sfMnplw immik^ 
an electrically heated and ihermostatietelly ocmkolOled^^ 
water bath. The tubes were apaeed and the irnhew 
forced to circulate freely between them by means of 
an electric stirrer After the soil had reached tim 
desired temperature in the tube containing the ther* 
mometer, a 10>minute exposure was given, after whish 
the tubes were removed and immediately eotded fh 
running tap water. The soil was then emptied into 
No. 10 tin cans. Wheat seeds of variety Purdue No* 
1 were planted in the treated soil and the young plants 
kept outdoors over winter. After dormant was 
broken it was found that all wheat plants grown in 
soil heated at 40® and 50® C were affected with mosah^ 
while all plants in the remaining series were healthy. 
These results indicate that wheat mosaie virus is in¬ 
activated in the soil betwe^ 50® and 60® C at an 
exposure of 10 minutes. 

- Folke Johntsok 

Departmiiot or Botant, 

Ohio State UNiVEasnr 
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THEATERS, GARDENS AND HORTICULTURE^ 

By Dr. C. STUART GAGER 

BROOKLYN BOTANIC OARDKN 


I APPRECIATE the gracious words of President Nason, 
and I accept the award of the Arthur Hoyt Scott 
Poundation with a sense of profound gratitude to the 
eomnittee of award, and especially to those who estab- 
Hshed the foundation, whidi has been, and which will 
oilbtinue to be, a potent factor in the encouragement 
»pd enrichment of American horticulture, in memory 
of one whose interest in plants reflected the highest 
4deah and accomplishments of a gifted amateur. 

,*fo he deemed worthy of a place in a group of medal¬ 
ists which includes Mr. John C. Wiater, Professor 
liiheriy Hyde Bailey and Mr. J. Horace McFarland, 

t jOiven at Swarthmore College on May 23, on the occa- 
Sloil ^ 0 ^ the presentatioii of the 1941 Arthur Hoyt 8eott 
0avd*a and Horticultural Award of a gold medal and 
jlljOW) and the dedication of a new opon air theater on 
Iheaaa^ 


tlie previous recipients of this award, and Mr. Rich¬ 
ardson Wright, to-day's recipient, is an honor which 
any one might justifiably covet. 

And I specially appreciate the privilege and honor 
of having some part in the dedication of this beautiful 
outdoor theater, which adds so mucli to the cultural 
charm of Swarthmore College, already rich in cultural 
, assets and traditions. 

It is superfluous to say that every friend of Swarth¬ 
more is under special obligation to Mr. Thomas B, 
McCabe, of the class of 1915, whose generous interest 
in the college and in the promotion of all that is best 
in life has made this theater possible, as a memorial to 
Arthur Hoyt Scott. 

The wish to be of service to manltind through the 
medium of botanical science, to help ^Hhe man in the 



















street/' as well as the scientist, appreciate somethiiif 
of the beauty of the plant world, and of the 
cance and importance of a knowledge of plants, has 
been the inspiration of all that has been accomplished 
during thirty-two years at the Brooklyn Botanic Gar¬ 
den*, and now to have this recognition as a token of 
public appreciation and approval, has aroused in the 
recipient '*an emotion warmer than mere intellectual 
gratitude.” 

If anything has been accomplished at the Brooklyn 
Botanic Garden during the past thirty-two years 
worthy of such recognition as this, it is due to tlie sup¬ 
port and encouragement of generous and philanthropia 
trustees and other citizens and to the loyal cooperation 
of an able staff, which has made possible the develop¬ 
ment of an institution after a pattern which, in its 
entirety, is essentially new for a botanic garden. 

Nothing, of course, can surpass the solid satisfaction 
of being able to spend one's life in doing what one 
most likes to do. In 1676 the Italian, Malpighi, co¬ 
founder with Englishman, Nehemiah Grew, of tlie 
science of plant anatomy, Avrotc, ”In performing these 
researches so many marvels of nature were spread 
before my eyes that I experienced an internal pleasure 
that my pen could not describe.” Happy is the man 
who, as I can do, may write thus of his life-work. 
But there is a deep gratification also in Ijeing made 
to realize that the results of one's efforts have com¬ 
mended themselves to others who are competent to 
judge, and that they have been of benefit to mankind. 

An outstanding award, such as this one, not only 
gives confidence and encouragement for the future, 
but it can not fail to direct favorable public attention 
to tbe undertaking thus recognized, and thereby en¬ 
courage the moral and financial support without which 
no institution can prosper. 

In the year 1593 Queen Elizabeth made an official 
visit to Oxford University. The Latin play performed 
in her honor was written by my ancestor, an Oxford 
don, the Christ Church dramatist, Dr. William Gager. 
The Puritans of that tiine were violently opposed to 
the theater, and Gager's Latin plays brought down 
upon him the wrath of this unfriendly sect, led by 
Dr. John Rainolde, of Queen's College, Oxford. To 
prove tlic ungodliness of Dr. Gager, Rainolds pub¬ 
lished a book, “Th' overthrow of Stage-Playes,” which 
is famous in the history of the academic stage. 

And so it has been of interest to me, and may pos¬ 
sibly have a mild interest for this audience, that almost 
exactly 350 years after the noise of battle between the 
Puritans and my ancestor died away, a Quaker college, 
presided over by a president who is an Oxford gradu¬ 
ate, now invites a descendant of William Gager to 
give an address in dedication of an outdoor theater 
on the campus. So the wheels of history go 'round I 


txm in by vtlm 

the odvnneea made by the editef^ 
duiing the ni^teen year* of tte 
President Aydelotte, it waa possible to refer truth- 
folly to the Swarthmore campus as eampujB w^hidh 
is one of the horticultural delights of esstem Pemusyt 
Vania.” And one may now add the statement, with 
confidence, that no compos eombines, at the same time, 
more educational value in. hortkndture with hortteul- 
tural beauty. Nature has done much for the Bwarth^ 
more campus, and this has been taken advantage of to 
the fullest extent by the authorities—^and notably in 
this newest feature of an outdoor theater, converting 
natural topography and scenery into a place of de¬ 
lightful outdoor assembly. 

A brief word about the history of outdoor theaters 
and the term scenery may not be without interest at 
this time and place. As is well known, the word 
^^theater” is from, the Greek verb thedomai (ifedoMat), 
meaning “to view,” “to behold,” and giving tis finally 
the word thSatron (^carpoi'), meaning “a place for 
seeing,” “a Iheater.” The theater, like most elednents 
of onr secular culture, originated in Greece. At first 
it was nothing more than a dancing circle or orchestra, 
) marked out around an altar, and, like this 
one, it was commonly located at the foot of a hiilsido 
on which the audience stood or sat. Later there were 
tiers of wooden seats built against the hillside for the 
audience. The most prominent and important object 
was an altar of Dionysus, placed in the center of the 
orMstra. There was no stage, and the theater waS 
regarded as the temple of Dumysos, who was the 
heart of all Mediterranean religion. 

In the classic theater on the southeast side pi the 
Acropolis, in Athens, the temple of Bionysttt Eleu- 
thereus stood back and to one side of the eirde^ «iid 
to meet a need of the actors a t^t was placed at Htsk 
edge of the orehistra, where the actors might 
for changes of costume. The Greek word for tent is 
Skene which we have onr words 

and “scenery.” 

It is common knowledge that, in their tbeatexu, pe 
in many other ways, the Homans copied Ihe Grc^* 
The outdoor theater of Pompey, in bu^ about 
52 B.O., seated about 10,900 persons. At its inaugnfn^ 
tion some 500 lions and 20 ekphante were Mlled by 
gladiators. To-day, it would appear, the outdoor 
theater is inaugurated or dedieated by a pr^fram 
which includes the Slow torturing of the entjure kmteiee 
by an actor sriected, as here and now, fOr that 
purpose, 

But what has the theater got to do with 
turef Dionysus, the divine patton of the 
also a “Ye^-God” ^'Vegetidioh-Daw^ 
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MIb ^ teiy ^iseiioe 

of 0t!dde The mmekej^bg of v^j^tioa 

i¥voi7 i^rioig WAS vegfurded by the Greeks M heraidkig 
h|e Teemt^eetioQ* Dionyeos was also the god of wine, 
til^e pfodnot of the vine, and the great philosopher, 
%»maaa> telb us that, **lt is the part of a wise man 
to feed himself with moderate, pleasant food and 
drink, and to take pleasure . . . with the beauty of 
growing plants .... and theaters.^ 

How interesting to reeo^iise that horticulture has 
been so intimately related to the most profound con¬ 
cerns of the human mind-—to art, to science, to edu¬ 
cation, to the drama, to religion. And how fitting to 
have upon this campus, so interesting and so beautiful 
hortioulturally, the added feature of an open-air 
theater. 

When Aristotle, about 375 years before Christ, 
established at Athene the first ‘fijotanio garden'^ of rec¬ 
ord, and placed his pupil, Theopbraeins, in charge of 
it, the main object, as in the Arthur Hoyt Scott 
arboretum, was to provide a place for growing native 
and foreign plants, thus making them more easily 
aceessible for study. We are told that the botanical 
researches of Theophrastus were based primarily on 
this collection of plants. 

But Theophrastus^ like Aristotle, was essentially a 
teacher, and he embodied the results of his lectures on 
plants in nine books and published them. Thus, from 
this early and primitive botanic garden, there emerged 
the two fundamental alma of oU subsequent botanic 
gardens, namely, the advancement and the dififusion 
of a knowledge and love of plants; thus, also, were 
set the standards and the limitations of the activities 
of botanic gardens for nearly two thousand years— 
the seereh for new knowledge and the publication of 
the results /or tke educated minority of mankind. And 
this statement is made not to criticize but to commend, 
for in this way the greatest need of botanical science 
wee met. 

It would be difficult to exaggerate man^s ignorance 
of plant life from the time of Aristotle even up to the 
nineteenth century. We say that the function of a 
the advancement and diffusion of 
kaiowledgo; bat in Aristotle’s time, and for many 
eeUturiieii tbereafi^^, there was not only no receptive 
gc^Uerid |>uldie for popular scientific education, but 
there wge very little botanical knowledge to diffuse. 
Tbid was due in part to lack of research and in part 
to tbs; influence of superstition. 

:N sohooihoy and every schoolgirl 

kh^ tie parts of the flower and the functions they 
In Aristotle’s time praetioally.notiiing was 
p£ ^iS| and It was not until 17d3-Hadmost the 
zdneteenth century-^^t Ghristiau 
: ^ research, demon¬ 


strated beyond dispute the idle of inseets in trana^ 
femng pollen from one plant or flower to another. 

As for the effect of superstition on scientific inquiry, 
we may cite the statement of Jerome Book. He was 
a teacher, preacher, physician and botanist. Hia **New 
Kreuterbueh/^ first published in 1539, had six subse¬ 
quent editions, and inaugurated the subject of plant 
description for the first time since Theophrastus. He 
was the first man to describe the stamen of flowers as 
made up of two parts, and the first to use the words 
“pistil” and “pollen.” I refer to these matters os 
indicating his intellectual power and originality. He 
was one of the educational leaders of his time. But 
when he describes his investigations by which he was 
the first to discover that ferns reproduce by spores, he 
tells us that he made his observations on four succes¬ 
sive years, in each ease watching “all the night before 
the feast of St. John the Baptist.” His own supersti¬ 
tion and that of his contemporaries is further indicated 
by his statement that, “In these oxi>eriments I made 
use of no magic, or conjuring, or incantations”! 

Jllustrations of the newness of what is now common 
knowledge might easily be multiplied, but those just 
cited are Bpecisdly appropriate to recall on this occa¬ 
sion, for they are foundational to the whole subject of 
plant breeding and ornamental horticulture. Without 
this knowledge of plant reproduction—of the structure 
and function of flowera—w^e should have only the 
“wild” flowers that “nature” provides, and we should 
lack all the innumerable horticultural varieties of iris 
and lilacs, peonies and roses, flowering cherries and 
chrysanthemums—not to mention the “bigger and bet¬ 
ter,” earlier and prolificer varieties of fruits and vege¬ 
tables with which our modern gardens are enriched. 
Without this knowledge it would be much more difficult 
to feed the enormous army we are now being forced to 
mobilize. 

But civilization never stands still, and one of its 
greatest forward strides was the gradual but steady 
diffusion of democracy and, with democracy, of edu¬ 
cation among the masses. That which was known only 
to the intellectual aristocracy in the Middle Ages is 
now taught in all our public schools. It is not only 
free to all, it is compulsory to learn it. 

The idea that the general diffusion of the method 
and restxlts of science was second only in importance 
to scientific research has spread steadily, but all too 
slowly, since about 1876, when Asa Gray did not think 
it beneath his dignity as the greatest American botanist 
to write for public consumption his illuminating and 
non-teohnicol little books on “How Plants Grow” and 
“How Plants Behave.” This, and other similar in- 
staneea, are striking illustrations of the truth that the 
humwimg and popularizing of knowledge are quite 
as important as the increase of knowledge. 
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In 1921, at the inaugural dinner for Dr. Aydelotte, 
the then new president of Swarthmore, Mr. Oeorge 
Walton, of the George School, wisely stated that “The 
Golden Age of Quakerism lies ahead. Its greatest 
activity will be education,” It was such a recognition 
as this of the importance of education and of testing 
new ideas of education, that led to the formulation of 
the program of activities of the Brooklyn Botanic 
Garden when it was established in 1910. A new op¬ 
portunity and therefore a new obligation for botanic 
gardens was recognized—^not only that our knowledge 
of plant life should be promoted by scientific research, 
but that popular education concerning plant life 
should render to the general public a definite return 
in the way of public service along the lines of intelli¬ 
gent popular interest and public need- And so the 
keynote for the Garden was adopted and announced— 
“For the advancement of botany and the service of the 
City” 

It seems fitting at this time to give a brief statement 
of the nature of the work as well as of the underlying 
philosophy for which the Arthur Hoyt Scott Award 
for 1941 has been made, for it is of general applica¬ 
tion. 

For many years the Brooklyn Botanic Garden, so 
far as known to the speaker, has administered the most 
extensive and most varied program of popular public 
education of any botanic garden in the world, includ¬ 
ing not only what is now known as “adult education,” 
but also courses of informal instruction for children 
in greenhouses and plantations. The scope and nature 
of the Garden's work has been stated as, “Anything 
scientific or educational based upon plant life,” begin¬ 
ning with children's gardens (conducted primarily as 
an educational discipline) and including all aspects of 
botany and horticulture. 

Many boys and girls have voluntarily attended these 
courses for children for from three to eight years con¬ 
secutively, and many have thereby discovered their 
major interest in life, have taken their Ph.I). in botany 
and have become college professors of botany or hor¬ 
ticulture or have gone into commercial horticulture for 
a life work. 

The annual attendance at courses and lectures has 
averaged mote than 100,000 a year. During the past 
twenty-nine years of the Garden's existence it has ex¬ 
ceeded a grand total of more than 2,600,000 adults 
and children. 

The plantations of the Garden have been developed 
as an outdoor museum of plant life. The diversity of 
the plantations, which comprise some twenty different 
kinds of gardens, led one of our friends to refer to 
them as “Gardena within a garden ” and this designa¬ 
tion has been officially adopted. 

Of course the great tradition inaugurated by Aris¬ 
totle's Garden—the advancement of botanical knowl¬ 
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edge by researdi—has not been neglected. The invea- 
tigations undertaken have resulted in sahstantial 
additions to knowledge which have been applied in 
connection with the maintenanee of our own planta¬ 
tions, utilized in connection with a bureau of free 
public information, and given to the public through 
publications. 

And I must mention one more aim and acoomplish- 
ment as being most closely related to the interests of 
the founder and the namesake of the Arthur Hoyt 
Scott Foundation, and that is the beauty of the plan¬ 
tations. I quote from the Annual Report of the Gar¬ 
den for 1939: 

While the primary aim of the botanic garden is educa¬ 
tional, we should minister not only to those who come to 
learn the Latin name of the Lilac, or what plant family 
comes between the Buttercups and Boses, or the latest 
variety of Iris, but also to those who come to seek only 
happiness and re creation amidst beauty. And thus it 
becomes a fuiidain<^ntal aim to make the Brooklyn Botanic 
Garden as beautiful as possible. 

The speaker's experience of thirty-two years has 
driven home the lesson that to develop an efficient 
botanic garden or arboretum takes time and patience 
and cooperation. Always and continuoualy it requires 
the education of the public and the trustees as to the 
aims and opportunities and requirements. That the 
highest efficiency requires adequate financing is a 
truism. That fact, however, is not always recognized 
and, when it is, it is not always easy to realize. 

Just as plants grow old or obsolescent and have to 
be replaced from time to tune with new or better 
plants, so also does knowledge about plants and their 
culture continually need revising and replacing with 
new ideas and information resulting from research. 

In his “Ten-Year History” of the Scott Foundation, 
the present director, Mr, Wister, has stated this aspect 
of the work most effectively, pointing out the need of 
further studies in the breeding of ornamental plants, 
in their diseases, in their relation to their environment, 
in their nutrition, in their relationship to each other 
and in their naming. 

The problems outlined, says your director, “are con¬ 
tinuing ones, which could probably demand the atten¬ 
tion of the Scott Foundation decade after decade.” 
And I may add, it is attention to such necessary prob¬ 
lems that raises a true arboretum or botanic garden 
above the level of a eommercial nursery and makes it 
in a very real sense an educational institution. 

The “Ten-Year History” quotes the great first direc¬ 
tor of the Arnold Arboretum, Professor Sargent, as 
statitig that no plant collection can be worthy of 
scientific standing unless it has asaoeiated with it a 
first-class herbarium and a library. “There can be uo 
doubt of their importance,” says Mr. Wister, “cvon 
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if tibe point of vi«w of tbiB Foundation ... is that of 
ibe practical gardener and not of tbe seientiBc bota^ 
nist,” 

^'Fimdanaentally/' aa he truly says, *Hhe two points 
of view arCf or should be, one/’ and 1 was gratified to 
read, with whole-hearted approval, his further state¬ 
ment that the Arthur Hoyt Scott Foundation ^^should 
be and is as much interested in scieutifio achievement 
as ore any other botanical gardens.” 

As every one knows, we are now living in a most 
terrible period of the world’s history. We are en¬ 
gulfed in a world revolution. It is a revolution of 
annihilation. Its aim, partially accomplished, is the 
obliteration of every moral, religious and educational 
standard and value. The civilization of human free¬ 
dom and opportunity, into which you and I were born 
and with which we have been familiar all our lives, is 
threatened with extinction. Much of the old will per¬ 
manently pass away, but everything possible of value 
must be salvaged from the old and incorporated into 
the new civilization to come. 


These values have been stated so recently and so 
frequently that it is not necessary to enumerate them 
here. They include the advanoetnent and diffusion of 
knowledge, of a love of truth and beauty, and a free¬ 
dom to cultivate whatever emancipates the spirit of 
man from all that is sordid and base, from ignorance 
and superstition. 

The only war of aggression that was ever fought to 
attain these ends has been waged by our churches, our 
institutions of science and art, our schools and col¬ 
leges, our museums and botanic gardens—not by guns 
and bombs, but by ilxe method of St. Paul, of over¬ 
coming evU with good, ugliness with beauty, ignorance 
wnth knowledge. What a privilege it is to be free to 
have some part, however small, in leading the coming 
generations in America toward a higher and still 
higher type of Christian civilization. Said Lord 
Tweedsmuir, in his autobiography, ^^Polilics is still 
the greatest and most honorable adventure.” We 
agree with this with one exception; for “politics” we 
w'ould substitute the word “education.” 


THE SMITHSONIAN INSTITUTION AS AN IL¬ 
LUSTRATION OF INTERNATIONALISM 
IN SCIENCE' 

By Dr. CHARLES O. ABBOT 

SECaeTARY OF THE SMITHSONIAN INSTITUTION 


On October 23, 1826, James Smithson, the natural 
son of Hugh, Duke of Northumberland, and of Eliza¬ 
beth Macie, a lineal descendant of King Henry the 
Seventh, made his will. It contained this provision: 
*'In the case of the death of my said Nephew without 
leaving a child or children ... I then bequeath the 
whole of my property ... to the United States of 
America, to found at Washington, under the name of 
the Smithsonian Institution, an Establishment for the 
increase & diffusion of knowledge among men.” 

This provision became effective on June 5,1835, and 
became known at our State Department in September, 
IS35. President Jackson announced the matter to 
Congress in December. Senators Calhoun and Pres¬ 
ton of South Carolina strongly opposed acceptance, 
but Senators Jefferson Davis of Mississippi and Leigh 
of Virginia recommended it, and after some months 
prevailed. In the House, ex-President John 
Adams was a strong advocate, and secured the ap¬ 
proval there. On July 1,1836, the President approved 
the bin of acceptance, and at once sent Richard Kush 
of Philadelphia to England to prosecute the claim in 
the Court of Chancery. Through Bush’s tact and 
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diiigouoc and through the aid of English friends, the 
mission was accomplished in two years, notwithstand¬ 
ing that in those days chancery suits sometimes began 
with a man’s lifetime and their termination became a 
feature of his epitaph. 

On May 9,1838, the Court of Chancery handed down 
its epoch-making decree adjudging the Smithson be¬ 
quest to the United States. Mr. Rush sailed with the 
gold in the packet ship “Mediator’^ and deposited 
£105,000 at the United States Mint in Philadelphia 
on September 1, 1838. 

Eight years later, after prolonged debates in Con¬ 
gress regarding this unprecedented gift, the Smith¬ 
sonian Institution was founded by the enabling act 
approved August 10, 1846. 

The Institution is the ward of the (Government. It 
is governed by a Board of Regents comprising the 
Vice President, the Chief Justice, three Senators, 
three Representatives and six eminent citizens. Their 
Secretary is the Executive OfiBcer. 

The Regents were particularly happy in selecting 
Professor Joseph Henry of Princeton, the eminent 
discoverer in electricity, to be their first secretary. He 
conceived the plan of operations which has been fol¬ 
lowed for nearly a century, which has made the Ineti- 





tuiion bonor^d throughout the worldj, and hi^; use¬ 
ful to the people and Oovernment of the United States* 

Brieflyi the'plan is to increase knowledge by doing 
original research in fields not fully cultivated else¬ 
where, and by making grants, as means permit, to 
investigators who show promise. To diffuse knowl¬ 
edge, the Institution publishes its own researches and 
occasionally those of others, and distributes its puUi- 
cations without cost to about 1,500 libraries and spe¬ 
cially interested individuals all over the world. It also 
collects each year and publishes in the original or in 
translation, as the Appendix to its Annual Report, 
about 25 articles from sources not generally available, 
including foreign as well as domestic authors, and 
even preferring to use foreign sources difficult of 
acce^ here. These artieloa are chosen to set forth in 
simple but accurate terms the outstanding news in 
scientific discovery, so that non-specialist readers can 
understand what^s worth while and follow the chief 
advances in science. 

Besides these publications, the Institution, in 
further diffusion of knowledge, conducts a zoological 
park and several museums of art, industry, history 
and natural history which are visited by two and one 
half millions of people annually. It also gives infor¬ 
mation by letter to many thousands of inquirers each 
year, sponsors a weekly half-hour radio program, 
‘‘The World is Yours,” and gives occasional Icsctures. 
It originated and still administers the International 
Exchange Service, through which our Gloverninent 
and many American institutions exchange parliamen¬ 
tary proceedings and scientific documents with coun¬ 
tries in all parts of the world. 

The Institution has sent exploring and collecting 
parties to all the continents and most of the islands, 
and its correspondence and distribution of publica¬ 
tions is very copious and equally far-reaching. Ex¬ 
changes have built up the Institution’s scientific 
library to three quarters of a million items, and these 
it has loaned to the Library of Congress, in order to 
extend their usefulness. 

For some years the Institution had in its hall a 
column of books, 4 books square and 23 feet high, 
which were all Smithsonian research publications. 
The label truly informed the visitor that hardly a text¬ 
book or an encyclopedia or scientific work of recent 
times exists which does not make use of knowledge 
recorded in these volumes. 

Such is the Institution of world-wide influence for 
culture, useful knowledge and peaceful aims which 
was set up by that scientific statesman, James Smith- 
son. A less far-sighted man would have made his 
bequest solely to relatives, or at the best to some 
charity in his native land. But SmiUison was inter¬ 
ested unselfishly in the advancement of all mankind 
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Those of ue who cah look a litfle ba^ward 
the years to the times before the 
call the happy state of iniernatioiMd relations. A 
traveler then could go almost throughout the 
without a passport. Discoveries, without regard to 
their money value, were published in the language of 
their author, and distributed to scientific rea^rs every¬ 
where. Complete faith in the honest intmlions of all 
scientific research workers'was the rule. Results ob¬ 
tained in one country were used as the basis on which 
to build further knowledge in all. Such was the atti¬ 
tude of mind which was then prevailing in acientifle 
circles, and under such genial conditions knowledge 
increased by leaps and bounds. 

Think of the development of electricity from Fara¬ 
day and Henry, about 1630, to include the dynamo 
and the street car. Remember Edison and the deetrie 
Lig^t. Recall Henry and Morse and the telegraph; 
Bell and the telephone; Hertz and Marconi and the 
radio. Household conveniences multiplied, such as 
fans, toasters, refrigerators, bells and hosts of others. 
Think of Rontgen and the x-ray and its use in sur¬ 
gery; of Pasteur and antisepsis; of preventive medi¬ 
cine with its engineering sanitary aids all unknown in 
SmiUison’s day. Think of the astonishing progress 
in the chemistry of carbon, leading to medicines, 
plastics, colors, gas and gasoline. Think of the Curies 
and radium leading to the intimate study of the struc¬ 
ture of the atom. Think of Einstein and relativity 
bringing a new philosophy to be the complement of 
that of Sir Isaac Newton* Here we see men and 
women of many countries in a united friendly effort, 
giving all mankind new thoughts and new conveni¬ 
ences, prolonging life and enriching it. 

That was the vision to which James Smithson de*' 
voted his fortune. It has not only accomplished much 
directly through the Smithsonian Institution, but 
Smithson’s deed has become so well known that it has 
led many others in many countries to emulate hil!U in 
founding research institutions, and in helpii^ to in-^ 
crease and diffuse knowledge without narrow or sdflsh 
limitations. 

A notable instance is the estaidisbment of the Nobel 
priacs. Alfred Bernhard Nobel was a Swedish dhe^ 
ist and engineer who devoted himself to the ilUproye- 
ment of high explosives. He amassed 
in connection with the developmeni of the Rtuttian oil 
fields. Dying in 1896, be left most of his fortune to 
establish five large prises to be awibcd^ by eerlsiii 
ScandinaTimi agencies vrithbutrsi^ fo 
ity of recipients. The first three indees are 
for eminence in physical alienee or phy^^ 
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Xt U given to the peeton or aodety that renders the 
gr^atot earvioe to the eaoae of intematioiml brother- 
boody in the euppression or reduction of standing 
armies or in the establisbment or furtherance of 
iptematioxud congresses to promote peace. Nnmerous 
Kobel prises have been given and to representatives 
of many countries. 

The friendly relations which prevailed among all 
national before the world wars of this century, fostered 
and were fostered by the international societies which 
grew up among the eminent men of science in each of 
its principal branches. Every science from astronomy 
to asoology, throughout the alphabet, had its occasional 
congresses held in turn in the different nations. Fast 
friendships were formed across the seas. It was in¬ 
spiring to meet the eminent discoverers, whom one had 
grown to admire through their published works, to bo 
found in the scientidc libraries of alt nations. 

These congresses took up world problems in science, 
assigned suitablo parts to the several nations harmoni¬ 
ous to their opportunities, and thus astonishing 


progress often followcdi far beyond what individuals 
could have done without organised cooperation. 

In reomit time we lament to see a reaction against 
this friendly policy of Smithson and of Nobel. Ger¬ 
many fifty years was revered as a world^s leader 
in culture. American students who wished to be 
liberally educated went by thousands at great flnmicial 
sacrifice to enjoy the benefit of the invigorating Ger¬ 
man scientific atmosphere. But now, we are informed, 
not only are illustrious Germans like Einstein obliged 
to fly from their country, but science, art, religion and 
tiuth itself are warped and emasculated so as not to 
appear to contradict the cruel and hateful policy of 
the German rulers. All information is censored and 
death is the penalty for listening to the news broad¬ 
cast from other nations. In conquered countries the 
Germans seek to extermiTiate culture and reduce the 
inhabitants to slavish status. Our lines have run into 
very dangerous times. Truth is gravely threatened. 
Free peoples everywhere emulate one another in the 
sacrifice of their dearest possessions to preserve for 
the world the Smithson ideal oi altruistic increase and 
diffusion of knowledge among all men. 


SCIENTIFIC EVENTS 


DEATHS AND MEMORIALS 

Dr. Francis Ramauet, professor of biology emeri¬ 
tus of the University of Colorado, botanical editor of 
Ecology, died on June 10, in his seventy-second year. 

Dr, Boy K, Plannagan, medical director of the 
department of public health of Virginia, died on June 
18, at the age of seventy-one years, 

Br. liAURKiNOSi S. Motkr, of the department of 
botany of the University of Minnesota, was killed 
recently in a blimp accident near Atlantic City while 
on a mission for the Navy. 

De, WiUiIAm a. Bbtan, director of the Ijos Angeles 
Museum of History, Science and Art, died on Juno 18, 
at the age of sixty-six years. 

Dr. a. K. lP(m8TTH, emeritus professor of the Im- 
iMriid College of Science and Technology, London, 
died on June 2, at the age of eighty-four years. 

ifoflire reports the death of Professor Charles 
Cohebr fomeriy of the Pasteur Institute, Brussels, 
ag^ ithriy-'une years; of Dr. John Miller, director of 
airigiaft production (factories), formerly chief engi- 
neAFl Imdon and North-Eastern Railway; of Pro- 
feeepr G. A. Witherini^ formerly of tb© depart- 
in ^ Rqyal Naval College, 
jwra^ and of Dr. Bem- 
of morbid anatomy 
pv^dmt of the German 


Pathological Society and editor of the Frankfurter 
Zeitechrift fUr Pathologic, at the age of sixty-five 
years. 

In connection with the seventy-fifth anniversary 
celebration of the founding of the Torrey Botanical 
Club, the department of botany of Goluiribia Uni¬ 
versity observed the fiftieth finniversary of its organi¬ 
sation as a separate department of the university 
and the one hundred fiftieth anniversary of the ap¬ 
pointment of the first professor of botany in Columbia 
College, then at Astor Place in lower Manhattan. Dr, 
Ririiard S. Kissam was appointed to the chair of 
botany on February 20, 1792, and was thus the third 
designated professor of botany in America, being 
preceded in jwint of time only by Adam Kuhn in 
1788 and Benjamin Barton in 1789 at the College of 
Philadelphia. The department of botany was even¬ 
tually organized a hundred years later as a distinct 
school at Columbia by Dr. Nathaniel Britton. In ob¬ 
servance of these anniversaries an exhibit depicting 
the development of botany at Coltunbia was held in 
Low Memorial Library during the month of June. 

GRASSLAND RESEARCH IN GREAT BRITAIN^ 

Twu appointment of Sir George Stapledon as the 
director of the Ministry of Agrioulture Grassland 
Improvement Station, Dodwelb marks a break in a 
lou^ period of pioneer service which may be said to 
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have revolutionised the current methods of grassland 
management. After holding the poste of professor 
at Cirencester and adviser in agricultural botany at 
Aberystw3i;h, Sir George became the first director of 
the official Seed Testing Station when it was founded 
by the Food Production Department of the Ministry 
of Agriculture during the war of J 914-18. Thence 
he proceeded to the choir of agricultural botany at 
Aberystwyth and also became director of the Welsh 
Plant Breeding Station when it was founded in 1919. 
Gathering round him a band of enthusiastic and 
patient research assistants^ he began the long series 
of experiments which have made his work famous 
the world over. 

So early ns 1913 Six George was interested in pas¬ 
ture problems, such as drought resistance, and the 
response of grassland species under manuring, and 
in 191C he collaborated with his present successor, 
T, J. Jenkin, in investigations on indigenous species 
in relation to habitat and sown species. For the next 
twenty-five years his attention was devoted to the 
various ways in which the grasslands of Great Britain 
could be improved and better use made of the great 
acreage of unprofitable and neglected pastures up and 
down Great Britain. The importance of varieties and 
strains was fully recognized, and geneticists and plant 
breeders on his staff concentrated their attention on 
the production of the special types of the herbage 
plants needed for specific purposes. The labor in¬ 
volved was immense, and only by most skillful organi- 
xation has it been possible to carry through the work 
without confusion or delay, and to apply the results 
to agricultural practice. Varieties of grasses and 
clovers have been bred for earliness or lateness, for 
leaf or stem production, for spreading or erect types, 
to provide seed to meet different requirements. 

Parallel with the plant-breeding work, problems of 
management were investigated, particularly in rela¬ 
tion to the effects of grazing, and the most amazing 
and valuable results were obtained. But all the time 
Sir George was working towards his main object of 
obtaining recognition from the government and farm¬ 
ers alike that poor or derelict pasture could be so 
improved as to become an important asset instead of 
a liability. Much preliminary critical work was car¬ 
ried out, the importance of buried and viable seeds 
in the soil being early recognized, Then in 1933 the 
station acquired Cahn Hill, whereon large-scale hill 
experiments could be made in order to develop meth¬ 
ods whereby improvements could be made and to 
determine their economic value. Much progress has 
been made, both on the hill pastures and in connection 
with ley farruing, in which poor permanent pasture 
is improved by ploughing up and reseeding. Sir 
George Stapledon's new appointment will provide an 


excellent oppeertunity to demonstrate the value of his 
ideas, backed by wide experience, and the venture 
will be followed with great interest by all who have 
the interests of agriculture at heart. 

THE INSTITUTE OF AERONAUTICAL 
SCIENCES 

An account is given in the New York Merald 
Tribune of the gift of the Daniel Guggenheim estate 
at Sands Point, L. I., to the Institute of Aeronautical 
Sciences for the establishment of a center for aero¬ 
nautical reaeareh and study. The gift was made by 
Mrs. Guggenheim in memory of her husband, who 
during his lifetime gave several million dollars for the 
advancement of aeronautical sciences. 

The Guggenheim estate, near Port Washington, 
L. I., contains 162 acres, with two thirds of a mile of 
shore front and a forty-room house overlooking Long 
Island Sound. It has been named Daniel Guggen¬ 
heim Park by the council of the institute. A board 
of trustees will supervise arrangements for the use of 
the property and will appoint a board of scientific 
advisers to conduct aeronautical resi^arch. In accept¬ 
ing the gift from Mrs. Guggenheim, the institute con¬ 
sulted with her son, Lieutenant Commander Harry P. 
Guggenheim. 

Daniel Guggenheim established the Daniel Gug¬ 
genheim Fund for the Promotion of Aeronautics in 
1926 with a gift of $2,500,000, which was subsequently 
increased. He previously had established the Gug¬ 
genheim School of Aeronautics at New York Univer¬ 
sity, and the fund endowed schools of aeronautics at 
the Massachusetts Institute of Technology, the 
Georgia School of Technology, the California Insti¬ 
tute of Technology, the University of Washington, 
Leland Stanford University, Syracuse University and 
the University of Michigan. The fund also estab¬ 
lished a chair of aeronautics in the Library of Con¬ 
gress, made the first equipment loan in this country 
to establish aerial passenger service, set up the first 
complete aeronautical weather-reporting service and 
established a safety prize. 

The Institute of Aeronautical Sciences, which now 
has headquarters at Rockefeller Center, was organized 
in 1932 and has forty-^seven branches throughout the 
country and a library of more than 12,006 aeronauti¬ 
cal publications. 

AWARDS FOR EXHIBITS AT THE MEETING 
OF THE AMERICAN MEDICAL 
ASSOCIATION 

At the ninety-third meeting of the American Medi¬ 
cal Association in Atlantic City, gold, silver end 
bronze medals were presented by the committee on 
award of scientific exhibits. The awards in Group 1 
were for exliibits of individual investigations, which 
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ire judged on the basis “of originality and excellence 
of presentation/’ Those in Gboup 2 were for exhibits 
^^hieh do not exemplify purely experimental studies 
and which ere judged on the basis of excellence of 
presentation and correlation of facts.” 

The awards in Group 1 were a gold medal to Drs. 
Bben J, Carey and Leo C. Massopuat, Marquette Uni¬ 
versity Medical School, for their studies showing why 
a person jumps at u flash of lightning, quivers in an¬ 
ticipation of danger or springs to defense in an emer¬ 
gency ; a silver medal to Drs. Deryl Hart and Samuel 
E. Upchurch, Duke University School of Medicine, for 
an exhibit showing the use of electrical radiation in 
sterilizing the air of operating rooms; a bronze medal 
to Dr. 0. V. Batson, Graduate School of Medicine, 
University of Pennsylvania, for his derrumstration of 
the method by which cancer and other diseases spread 
through the body. 

The awards in Group 2 were a gold medal to Drs. 
John C. Bugher and Manuel Roca-Garcia, of the 
National Department of Health, Bogota, Colombia, 
for their exhibit on the means by which jungle fever 
is spread by mosquitoes; a silver medal to Dr. 
Emanuel Libniim, of the Mount Sinai Hospital, New 
York City, for his studies on heart disease; a bronze 
medal to Drs, L. M. Randall, M. C, Piper, L. A. 
Brunsting and M. B. Dockerty, the Mayo Clinic, for 
their work on cancer of the ovary. 

Special “certificates of appreciation” were awarded 
to eleven exhibits from Latin-American republics. 
There were also a number of certificates of merit. 
Special certificates of merit were given to demonstra¬ 
tions on diabetes and the Kenny method for the treat¬ 
ment of infantile paralysis. 

NEW YORK MEETING OP THE SOCIETY FOR 
THE PROMOTION OF ENGINEER¬ 
ING EDUCATION 

Thi fiftieth annual meeting of the Society for the 
Promotion of Engineering Education will be held on 
June 27, 28 and 29 at Columbia University. The 
entire aeries of meetings, discussions and addresses, 
under the presidency of A. H. White, will be devoted 
to the general subject, “The Task of the Engineering 
Colleges in the War Effort.” The meeting this year 
is being held under the auspices of the twelve engi¬ 
neering colleges in the New York metropolitan region. 
Most of the meetings will be held at Columbia Uni¬ 
versity, hut on Monday varioue groups will visit other 
engfineering schools for group discussions. 

Registration will be at the Low Memorial Library 
on Friday night. The first general session will con¬ 
vene Ob Saturday morning, A. H. White, president 
of the society, will preside, with addresses of welcome 
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by Dean Thorndike Saville, of the College of Engir 
neering at New York University, chairman of the 
Engineering College Administrators of the New York 
Metropolitan Area; James K. Finch, associate dean, 
Columbia University, and J. S. Morehouse, chairman, 
Middle Atlantic Section of the society. 

Joseph W. Barker, assistant to the Assistant Secre¬ 
tary of the Navy, will discuss at this session the 
Navy's need for engineers. Brigadier General R. C. 
Crawford, commandant of the Engineer School, Fort 
Bel voir, Va., will speak on “What the Engineering 
Schools are Doing and should Do to Further the War 
Effort.” The enlisted reserve corps program of the 
United States Army, a new development under which 
college students may enlist in the army and qualify 
for commissions, will be discussed by Lieutenant 
Colonel C. E. Hixon, of the military personnel divi¬ 
sion of the Services of Supply. W. 0. Hotchkiss will 
discuss the Army Specialist Corps, and Professor 
White will deliver his presidential address. Group 
conferences v^ill be held on Saturday afternoon. 

The second general session w ill open on Sunday at 
10 A.M., at which time William L. Batl, director of 
materials of the War Production Board, will head a 
list of government officials in addresses concerning 
the war task of engineering colleges. Others on the 
program include Dr, Ijconard Carmichael, director 
of the National Roster of Scientific and Specialized. 
Personnel; Dr. Karl T. Compton, Office of Sci¬ 
entific Research; W, H. Kushnick, director of the 
Civilian Personnel Training, and F. J. Kelly, chief 
of the Division of Colleges and Professional Schools 
of the U. S. Office of Education. Following the 
addresses and discussion, new officers of the society 
will be elected. 

The third general session will take ijlacc on Sunday 
afternoon at 2: 30 p.m., when the BX>eakcrs will include 
George W. Case, engineering, science and manage¬ 
ment defense training; A. M. Greene, special consul¬ 
tant to the War Production Board; D. B. Prentice, 
chairman of the conunittee on acceleration of regular 
engineering prog^auis; and W, E. Wickenden, chair¬ 
man of the committee on conservation of engineering 
students. The annual dinner will be held in the eve¬ 
ning, when the award of the Lamme Medal will be 
made. 

On Monday divisional meetings will be held at 
other engineering schools. Host institutions to the 
meetings, in addition to Columbia University, are the 
Polytechnic Institute of Brooklyn, Cooper Union, 
Manhattan College, New York University, the College 
of the City of New York, the Newark College of 
Engineering, Pratt Institute, Princeton University, 
Rutgers University, Stevens Institute of Technology 
and the Webb Institute of Naval Architecture. 
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SCIENTIFIC NOTES AN& NEWS 


T3^e doctorate of acience waa conferred on June 16 
at the commencement exercises of Princeton Univer¬ 
sity on Dr. Richard Chaoe Tolman^ professor of physi¬ 
cal chemistry and mathematical physics at the C^i- 
fomia Institute of Tcchnolt^ and vice-chairman of 
the National Defense Research Committee^ and on 
Childs Frick, honorary curator of late tertiary and 
quaternary mammals at the American Museum of 
Natural History and trustee of the museum. 

Dr. Gborge Harbtson professor of botany 

and genetics at Princeton University, was awarded 
the degree of doctor of science at the commencement 
of the Iowa State College in recognition of his early 
research leading to the discovery of the scientific basis 
for hybrid com. 

Tue doctorate of laws was conferred on June 19 
at the commencement exercises of New York Univer¬ 
sity on Dr. Frederick P. Keppel, from 1923 to 1941 
president of the Carnegie Corporation. 

At the recent commencement exercises of the Uni¬ 
versity of North Carolina Dr. William S. Tillett, pro¬ 
fessor and head of the department of medicine of the 
New York University Medical School, was awarded 
the honorary degree of doctor of science. 

J. R. Van Pelt, head of the curatorial department 
of the Chicago Museum of Science and Industry since 
1930, hfiS received the honorary degree of doctor of 
science from Cornell College, in recognition of his 
contribution to better public appreciation of pure and 
applied science. 

A TESTIMONIAL dinner in honor of Professor Albert 
Ball, head of the department of physics at Cooper 
Union, who is retiring after thirty-seven years of ser¬ 
vice, was given on May 28 by forty-nine past and 
present members of the faculty at the Hotel Lafayette 
in New York City. A bound volume containing 
seventy-two letters of tribute was presented to him 
by George F. Bateman, dean of the Engineering 
School Other speakers included Gordon Thompson, 
Class of 1909, chief engineer of the Electrical Testing 
Laboratory; Professor Harold W. Mesrritt, who be¬ 
comes senior member of the dexmrtment of physics, 
and Professor Ball, J. Charles Ridel, chief engineer 
of the New York City Board of Estimate and Appor¬ 
tionment, was toastmaster. 

It is reported in the Journal of the American 
Medical Association that Dr. Jacob C. Elrafft, dinical 
professor of pediatrics at the Loyola University 
School of Medicine, on May 13 was the guest of honor 
at a dinner given by the Northwest Branch of the 
Chicago Medical Society and by friends, in recogni¬ 


tion of his many yeaxa of service in the profession 
and in special rect^rmtion of hia ymA in the care of 
the mentally handicapped child. Dr. Eraflt was 
sented with a sphygmomanometer. 

PaoinBasoB M. Grbskwood, head of the department 
of epidemiology and vital statistics at the London 
School of Hygiene, has been elected an honorary fd- 
low of the National Institute of Sciences of India. 

The newly elected officers of the University of 
Southern California Chapter of the Society of the 
Sigma Xi are: Dr. Thomas Clements, President (geol¬ 
ogy) ; Dr. Arthur Wyokes Nye, Vice~pre 9 ident (phys¬ 
ics) ; Dr. Sydney Duncan, Treasurer (engineering), 
and Dr, Francis Marsh Baldwin, Secretary (Ecology). 

Officers of the Association of College Geology 
Teachers have been elected as follows: President, 
Percival Robertson, of The Priucipia College; Vice- 
president, David M. Delo, of Knox College; Secret 
tary-Treasurer, Katherine F. Grcacen, of Milwaukee- 
Downer College. 

Da. Henry J. Masson, for twenty-five years a 
member of the faculty of the College of Engineering 
of New York University, has been appointed assistant 
dean of the college. Dr. Masson, who is now director 
of the graduate and evening divisions, is also chair¬ 
man of the department of chemical engineering. 

Dr. R, G. Gustavson, professor of chemistry «t 
the University of Colorado, has been appointed dean 
of the Graduate School, to succeed Dean 0. C. Lester, 
who retires at the end of the summer session. 

Da. Walter L. Harp, assistant professor of Eodogy 
at the University of Maryland, has become assistant 
professor in the department of histology and embry¬ 
ology of the School of Medicine. 

The Journal of the American Medical AssodatiOn 
states that Dr. Leopoldo Luis Benedetti B., Panama, 
has been awarded a fellowship in pediatries by the 
American Academy of Pediatrics, the traixung to be 
carried out at the College of Medicine of the Unlvej^^* 
sity of Cincinnati; 

W. Li^, of the Girandau-Delawanna, 
has bUn appohxted organic ehemist in the ohemical 
engineering section of Oie Armour Research Founds^ 
tion, 

Db. R. a. Booima/o£ the department of physios 4^ 
Park College, ParkriUe, Mo., has been apprinted ^ 
the Bureau of Aeronautios of the Navy Departinei4 
(Sh^und School mstruetOr in phjrsi^ hiathj^ 
meteorology*;' i", ; '^v', 
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SscniKT in tibte oAoe of the Medieal 

IM^iikm of the Ofilee of Givjlkn Btfenae include Dr. 
Deen darky einee XdSd sorgeon of the etoff of the 
Division of Public Health liethods of the National 
Institute of Healthy who hae been appointed head 
of a hospital eection organised to carry out the new 
prt^am recently announced by the OCD and the 
Federal Security Agency. Dr, Clark will also be 
placed at the head of a new Emergency Medical Sec¬ 
tion in the Public Health Servlcei which will adminis¬ 
ter the program jointly with the Medical Division. 

Da. Chahlss Akhstronq^ senior surgeon of the 
Public Health Service and director of the division of 
infectious diseases of the National Institute of Healthy 
is convalescing at Hamilton, Mont., from a severe 
attack of tularemia (rabbit fever). He was taken ill 
on May 25, a few hours after his arrival on an offleial 
visit to the Rocky Mountain Spotted Fever Labora¬ 
tory at Hamilton. 

Da, RBGiNAiiD Fitz, Wade professor of medicine in 
the School of Medicine of Boston University and 
member of the council on medical education of the 
American Medical Association, delivered on June 18 
the commencement address at the College of Medicine 
of the University of Vennont, 

In recording the honorary degree conferred by 
Franklin and Marshall College on Dr. William Henry 
Welker, his position was given as head of the depart¬ 
ment of physical chemistry of the University of Illi¬ 
nois. This should have read the department of physio¬ 
logical chemistry of the College of Medicine. 

Nature states that an Association of Austrian En¬ 
gineers, Chemists and Scientido Workers in Great 
Britain has recently been formed. The main activities 
of the association will be to assist members in their 
professional woik and interests, to represent them 
with the authorities, to promote contact and relations 
with British colleagues and to form a link with British 
scientific and te<^ioal institutions. Lectures, courses 
and dbcossionS will be held and will give opportuni¬ 
ties for the exchange of views end to discuss matters 
^ mutual inteieest. It is hoped that the association 
ntay assure that better use is made of the knowledge 
and abilities of Austrian et^neers, chemists and 
who are antious to assist in the 
war The acting diairman of the association 

is Hri F, Slhrenfest-Egger; inquiries should be sent 
to secretaryy Mrs. HUfreich, 133 

tectures are being 
first of each numth. Every 

’ 1, at 7 r.v., a dubroom 

^ pt ibe association at the 

; thjW triB be opportunities to 

'^ to meet other coDe^ 


Tku Couneii of the British Institution of Electrical 
Engineers has made the following awards of premiums 
for papers read or accepted for publication during 
the session 1941-42: Imtitution Premium to J. M. 
Meek; Ayrton Premium to J. S. Forrest; Fahie 
Premium to Dr. W. G. Radley and E. P. G. Wright; 
John Hopkinson Premium to Dr. A. L. Williams and 
L. E. Thompson; Kelvin Premium to E. Colin Cherry; 
Overaeae Premium to Professor K. Aston and M* V. 
Kesava Rao; Extra Premiums to Dr. A. H. M. Arnold, 
G. W. Bowdler, G. W. Bowdler and W. G. Btandring, 
E, Davis, Dr. H. D. Einhom and Professor B. L. 
Goodlet, Dr. Hackett and A. M. Thomas, E. A. Rich¬ 
ards, V. Sia, R. C. Woods and A. S. MacDonald; 
InatallaHons Section Premiums to L. J. Davies, H. R. 
Ruflt and W. J. Scott (Crompton Premium), R. Grier¬ 
son; Meter and Instrument Section Premiums to E. 
A. Burton, J. S. Forreat and T. R. Warren (Silvanus 
Thompson Premium), D. J. Bolton; Transmission 
Section Premiums to J. W- Ijcach (Sebastian de Fer¬ 
ranti Premium), W. Casson and F. H. Birch; Wire^ 
less Section Premiums to 0. S. Puckle (Duddell 
Premium), Dr. D. C. Espley and D. 0. Walter (Am¬ 
brose Fleming Premium), J. E. Thwaites and F. J. M. 
Laver. 

The Array unit of the New York Hospital and 
Cornell Medical College has been called into service, 
and its personnel reports for active duty on July 15. 
As the Ninth General Hospital, the unit bears the 
same number as the New York Hospital in France, 
which eared for 15,000 men of the American Expedi¬ 
tionary Force in the last war. Fifty-five doctors, 120 
nurses and a number of non-professional employees 
will leave the hospital for service with the detach¬ 
ment, Chief of the Surgical Service will be Dr. 
Ralph F. Bowers, attending surgeon, and the head 
of the Medical Service will be Dr. Bruce Webster, 
assistant attending physician, each with the rank of 
lieutenant-colonel. 

The sum of $250,000 has been given by on anony¬ 
mous donor to the Brush Foundation of Western 
Reserve University for research and education. The 
work will be under the supervision of Dr. William 
Walter Greulich, professor of physical anthropology 
and anatomy, director of the foundation. 

Tot Laboratories of Nutritional Biochemistry of 
the Massadiusetts Institute of Technology have been 
granted $12,300 by the Rockefeller Foundation to be 
used during the twelve-month period beginning on 
July 1. Under this grant research on development of 
emergency rations and food mixtures for armies and 
distressed populations under the direction of Fro- 
fesspr Robert S. Harris will be eontinued. A rimilar 
gi^ Was made by the Boekefeller Foundation last 
yw. 
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Mks. Alkxakdkr Lowt has^ established a ftind in 
memory of her late husband, who for over twenty 
years was professor of chemistry in the University 
of Pittsburgh. This fund is to help students in the 
course leading to the degree of bachelor of science in 
chemistry or to the Ph.D. 

The two Lynn, Massachusetts, plants of the General 
Electric Company, employing 25,000 workers, re¬ 
ceived the Navy on June 19 for excellence in 
turning out war equipment. The pennant was pre¬ 
sented on the same day to the Bound Brook, N. J., 
plant of the Bakclite Corporation, which produces a 
S3aithetic electrical insulation. 

Nature writes: tindcrstand that the trustees of 

Charles Darwin are considering disposing of original 
MSS of Darwin’s which are in their care. These in¬ 
clude the manuscript journal kept by Darwin during 
the voyage of the Beagle (1831-36) on which was 
based his Moumal of Researches into the Natural His¬ 
tory and Geology of the various countries visited by 
H.M.S. Beagle . . Darwin’s autobiography in his 
own handwriting with alterations made or suggested 


by Mrs. fiarwitL; the maaoseript of ^The Effeeta of 
Gross- and Self-FertiUeation in the Vegetable King- 
dom'; the 1844 sketch pf ^Tbe Origin of Species/ and 
a large number of letters and miscellaneous material, 
most of which has been published. Although this 
material may contain little of strictly soientihe value, 
it has an obvious interest to the historian of scienoe 
as revealing the workings of Darwin’s mind at dif¬ 
ferent periods of his life, and it would be unfortunate 
if the material should be dispersed. Such documents 
sboiild be preserved in a library where access to them 
can be had by students, and it is to be hoped that some 
benefactor of science, aided perhaps by the Friends 
of the National Libraries, or some similar body; may 
be able to secure them for that purpose.” 

At the request of the British Minister of Agricul¬ 
ture, the National Institute of Agricultural Botany 
has set up a special Seed Production Committee the 
duty of which will be to take all possible steps to 
stimulate, coordinate and ensure home seed produc¬ 
tion. The chairman of the committee is W. Gavin, 
agricultural adviser to the Ministry of Agriculture. 


DISCUSSION 


POST-GLACIAL CLIMATIC AMELIORATION 
AND THE EXTINCTION OF BISON 
TAYLORI 

The extinction of the late glacial bison species or 
races variously assigned to occidentalis, antiquum and 
commonly of late designated as Bison taylori, has be¬ 
come a matter of more than ordinary interest to the 
arciieologist. Followed on the time scale, as it is, 
by a closely related and still existing species, its pos¬ 
sibilities as an index fossil are considerable. Unfor¬ 
tunately, as in the case of other Ice Age forms, con¬ 
siderable mystery has clothed its demise. Similar 
mystery attends the first appearance of Bison bison, 
the succeeding form. 

Bison taylori has been reported associated with hu¬ 
man artifacts over a wide area of the High Plains. 
In certain instances, however, the identifications were 
not based upon the evidence of skull characters which 
are, at the present time, the only diagnostic features 
carrying entire conviction. To date Bison bison re¬ 
mains have not been reported intermixed with the ex¬ 
tinct species upon any of these sites, yet it is a reason¬ 
able assumption that the two species overlap at some 
point on the late Pleistocene or early Recent time 
scale. 

Indeed, a recent assertion in Hibben’s monograph 
on Sandia cave^ as to the presence of a form ‘*near 

1 Frank C. Hibbcn, Smithsonian Miaeellane&ua Colleo- 
tionSf 99: 33, 1941. See also the present writer’s review 
of this work in American Antiquity, 7: 4, 1942 (in press). 


but smaller than taylori” leads us to wonder whether 
a smaller type may not have existed contemporane¬ 
ously in the southern regions—though the size range 
in both Bison bison and taylori is not sufficiently 
known to clarify the situation, a state of affairs which 
tends to vitiate evidence drawn from limb fragments 
alone.* 

It has been intimated occasionally that climate could 
not have been a major factor in the extermination 
of the Pleistocene fauna^ because these aniiuals sur¬ 
vived the great ice movements only to disappear at 
their close. In the case of certain northern forms, at 
least, this has always seemed to the present writer like 
a dubious and wilful inversion of a much more reason¬ 
able assumption; namely, that some species adapted 
to more boreal conditions were poorly adjusted physi¬ 
ologically to the climatic amelioration which attended 
the Teoession of the last ice sheet. This is not to as¬ 
sign climate a single role in the process of extinction. 
It is obvious, however, that under conditions of in¬ 
creased temperature, species contending for survival 

2 Interesting in this connection is the fact that Figgins 
and others have noted a greater spread In the horn cores 
of the existing 8|>eciee as one progresses from south, to 
north, Indeed Figgins speculates on the basis of strati¬ 
graphic evidence mat Bison bison bison, which he recog¬ 
nises as the shorter-horned variety, has extended its range 
northward in more recent times, (J, D. F^gins, Fro- 
ceedings of the Colorado Museum of Natwal S^totu, lt \ 
20,28,1933.) 

»A, L, Kroeber, ^'Ooacltisions; The Present Status of 
Americanistic Problems,’’ fAiapter 84, ‘^The Mata tmd 
Their Neighbors,” Applefcon-Oentury, New York, 1440. 
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mil^t undergo delieate alterations in ecological bal> 
anoe^ due to reduced fecundity and vitality.^ It might 
give, for example, to a more southern variety of other¬ 
wise similar habits, a chance to expand over the re¬ 
treating range once held by a more rugged and cold- 
resisting form* Ultimately the latter might be bred 
oat or replaced. 

Bearing upon this point, there exists a certain 
amount of data from scattered sources which the 
writer believes are worthy of some degree of attention 
and which he has not seen organised with this problem 
in mind. First and most importantly, we encounter 
information detailing the effects of hot dry climate 
upon northern European cattle whose bovidean affini¬ 
ties are not too remote to invito serious analogies with 
the extinct Bison taylori. This latter animal, slightly 
larger and undoubtedly heavier pelted than the exist¬ 
ing buffalo, moved in a cooler and more humid world 
than the historic species. Almost certainly he was 
capable of enduring more difficult winters. What 
happened, then, when the ice fell backt 

The information dealing with European cattle, to 
which wo now proceed, suggests a tentative explana¬ 
tion. Though climate may influence animals indi¬ 
rectly through its effect upon pasturage, for example, 
experimenters with live stock have noted that for 
these animals ^^there are optimum climatio conditions 
under which they will develop and produce best within 
the limits of their inherent capacity,Many obser¬ 
vations testify to the reduced vitality of European 
cattle under higher temperatures both as to milk pro¬ 
duction and fertility. Exposure to strong sunlight in 
summer causes a higher respiration rate, and the rise 
in body temperature indicates increased difficulty in 
the reduction of body heat. It has been observed that 
in hot climates cross-breeding of European cattle with 
tropically adapted bovids strengthens and improves 
the strains, suggesting favorable genetic distinctions 
in the ability of the southern types to adjust to 
wanner conditions. 

Now the available evidence upon Bison bison sug¬ 
gests that in terms of ruggednese of physique, the 
northern phase or variety Bison bison athabascae 
approached most closely to the extinct Bison taylori 
in sine.® Can it not be reasonably suspected, then, 

* Even the living species, as pointed out some years ago 
by Seton, in spite of its vast numbers was subject to enor¬ 
mous lossoa from prairie fires, floods and blizzards, wiiich 
led Seton to oomihent that it could have done no more 
than hold its own in the struggle for survival, (Ernest 
Thompson Soton, ‘'Life Histories of Northern Game 
Animals/^ Vol. I, Scribners. New York, 1909), 

eA. 0. Hhoad, “Climate and Livestock Production/’ 
iS4t Yearbook of AgHonlturs, Washington, B, 0., 1941, 
pfp. 508*^10, 

e B. H. Barbour and C. B, Schultz, BuUetin Nebraslca 
8Ms dfttsoum, li 435-^00, 1986. Seton, op. ott., p. 250. 
S. N/tthoada, Prooeedinga of^he Academy of Natural 
Selencee of Philadelphia. Vpl. for 1807, pp. 409H500. , 


that Bison bison may have existed originally as a 
southern variant which, by reason of greater adapt¬ 
ability to heat and perhaps more impoverished and 
less succulent grazing conditions, expanded its range 
in the closing Pleistocene or early Recent at the ex¬ 
pense of its larger and less heat-resisting relative f 
The paleontologist Hay, as a matter of fact, suggested 
as long ago as 1913, albeit in the course of a some¬ 
what cuirsory survey, that he had noted some skulls 
referable to R. oceidentalis “which might be looked 
upon as illustrating the transition from R. occidentalis 
to the existing American buffalo.”^ 

The taxonomy, the morphological distinctions or re¬ 
lationships between the late Pleistocene bisons have 
never been examined with satisfactory thoroughness. 
Differences of opinion exist as to the relationship of 
these with the living form which can only be eluci¬ 
dated by more thorough anatomical and statistical 
sttidies than now exist. Perhaps, however, some of 
the assignments of southern limb fragments found 
with the Folsom culture are not valid in the light of 
hints of sizes ranging within R. hi,son specifications 
or not indicated at all. At all events the writer’s 
purpose will be attained if this discussion leads to a 
more serious examination of the whole problem. The 
range, the intergradation of characters (if such exist) 
between R. bison, R, bison athabascae^ and taylori 
should help greatly in clarifying a situation which has 
archeological as well us paleontological implications, 
Such a study, be it observed, will have to consist of 
more than the recording of the measurements of an 
occasional fine bull, of whatever species, and will have 
to take account of a possible progressive speoiflo 
change which began earlier in the South. 

Loren C. Eib?xbt 

The ITniveksity or Kansas 

UNFERMENTABLE REDUCING SUB¬ 
STANCES IN MOLASSES 

When pure invert sugar is heated at Ph 4.5 over a 
period of ten weeks at 55° C, a considerable quantity 
of material is formed which is not fermented by 
bakers’ yeast. From the unfcrmentable residue of 
sugar thus treated we have isolated a product with 
the following properties; It is acid to litmus, soluble 
in water and glacial acetic acid, and it vigorously 
reduces both Fehling and Tollens solutions and gives 
no positive murexide teat. It melts with decomposi¬ 
tion at 226.5° C. 

Quantitative analysis: 

C 45.11 per cent. H 6.67 per cent. N 8.67 per cent. 

P 3.79 per cent 

T O. P. Hay, Prooeedinys of the U. 8* National Museum, 
40: 176, 1913. 

»S. N. Bhoads (op. oit,) expressed the view that R. h. 
athahasoae was toxonomically intermediate between R. 
bison and the most recent fossil species. 
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An empirical formula baaed on these values ia 
OpoH.*0«N^ 

We have found organic phosphorus in oommerciallj 
available distillery slops concentrates vhirii would 
seem to confirm the belief that the above compound m 
essentially a yeast product. 

P, W. Zbbban 

Thk New York SaQaa Traps LABORAToav 

Loms Sattlbr 

Bbookltn College 

CONTRACT BETWEEN THE SHELL DE¬ 
VELOPMENT COMPANY AND THE 
CONGRESS OF INDUSTRIAL 
ORGANIZATIONS 

A SATlSFAcn'OBY contract has been consummated be¬ 
tween the Shell Development Company, Emeryville, 
California, and the Federation of Architects, Engi¬ 
neers, Chemists and Technicians (CIO) (Chapter 25). 
The contract was signed on May 25, 1942, at the 
conclusion of a mediation hearing in Oakland before 
Paul A. Dodd, public associate member of the Na¬ 
tional War Labor Board and professor of economics 
at the University of California at Los Angeles. 

The following statement was given by Mr. J. F. M. 
Taylor, president of the company, and Mr, Marcel 
Scherer, international vice-president of the Federa¬ 
tion of Architects, Engineers, Chemists and Tech¬ 
nicians : 

The signing of a collective bargaiuing contract 
cates remarkable progress in collective bargaining in this 
field. We look forward to setting high standards in labor- 
management relations which will result in furthering Shell 
Developmont's contribution to the war effort. 

Some 275 laboratory, engineering and pilot plant 
technicians of the company will benefit from this 
agreement, which establishes a contractual basis for 
hours, working conditions and wages. The company 
recognizes the federation as the sole bargaining agent 
for the employes covered by the contract. 

The contract provides for promotions based on 
merit, layoffs based on seniority, and time-and-one- 
haif payment for required overtime work. Employees 
are protected against arbitrary discharge, In cases 
of dismissals for general inefificiency or low standards 
of work, warnings are given a reasonable period in 
advance in order to afford the employee an opportun¬ 
ity to correct them. A clause on hiring states that no 
person shall be discriminated against because of race, 
color, creed, nationality, sex or religious belief. 
Among the economio benefits gained under the terms 
of this contract is the acceleration of the rate of 
advancement within the existing wage scales. The 
agreement contains a maintenance of memberriiip 
clause whereby the company recognises the oMigation 
of employees who are now members or ms^ become 


of the Fedcfratiom of Arehiteeta, Eiigineer% 
Chezoists and Teohnioiane, to maintain ilhenisrivea in 
good standing in Gie union for tim duration of th^ 
oontraet 

The outstanding and unique feature of the agxee- 
ment is the inauguration of a patent bonua plan, the 
benefits of which will be shared equally by all em¬ 
ployees of the Gompauy. This plan will undoubtedly 
stimulate inventions among the employees and thus 
contribute largely to the war effort. 

At the eonohision of the hearing Professor Dodd 
stated: 

* Because of the high intelligence and education of the 
negotiators on both sides of the table, it has struck me 
that this case is one of the most unusual eases to come 
before the War Labor Board. I am sure that the eu- 
lightened spirit which has prevailed at this conference 
table will be continued with a resulting satisfactory bar¬ 
gaining relationship. 

DaVU) E. AD1Bt460N 

THE STATURE OF MEN 

In the May 22, 1942, issue of Scibkce there ap¬ 
peared a communication (T>n page 529) from S. L. 
Calhoun, of Leland, Mississippi, mildly scolding a 
collaborator and myself for our promulgation of a 
^Talse hypothesis.” This correspondent writes in part 
as follows: 

Becont articles in Science have left the reader with a 
certain amount of skepticism as wril as a large amount 
of thought-provoking data. 

In the December 12 issue of Boienoe (Vol. 94, No. 
2450, pp. 562-553) Leonard B. Bowntree gives an average 
height of over 2,000,000 registrants examined as 071 
inchee, the identical average of men in World War 1. An 
increase in weight of eight pounds was shown* 

Your correspondent then goes on to die an artide 
written by Richard G. Canning and myself v^faioh 
appeared originally in Human Bi&logy, VoL 18, No. 4, 
pp. 533-540, December, 1941, and whidh was discussed 
in SofENOa, Vol 95, No, 2454, Buppkfnant, p. 18, 
January 13, 1942. We had ahbwn Ibat freshmen in 
the University of Czncixmati bad increased over two 
inches in average height from 1916 to 1936. ‘WO had 
generalised from our data Uiai men were getting 
taller. It seems that we had no right to do this, tot 
your eomeponddftt saja i 

These observations would lead one to Madhdie 
childhood care and advantages, whidi resdt In 
growth, are much greater for those itodchts in the 
versity of Cincinnati timn for the United BtateS is a 
whole, and that any eondosions drawn by Cthenowetb ind 
Canning should be confined and not 

1 think the explanation of the Is a 

one. 1 have bafo^ nm 
No.. 1, National Qes^niupte^ 
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D. November Id, 104L Ibis 
baUetiu Was pre^oxod by lieotemmt Oliver Harold 
eMef, MedWl Statistios Section, Eesearoh and 
StatistieB Hivigion, under the direction of Mr. Ken¬ 
neth H* MoOill, assistant chief, Research and Statis¬ 
tics Divimon, and in cooperation with Colonel Leonard 
Gheorge Bowntree, M.C., Res., chief, Medical Division. 
On page six there ajppears this statement: 

The average height of the re^detrante examined (by 
local draft boards) was 67.5 Inches, the average weight 
150 pounds and the average diest measurement at expira¬ 
tion was 35.9 inches. Registrants who wore classed by 
local boards as available for general military service aver¬ 
aged 68.1 inches in height and weighed 152 pounds. 

On page eight of this report there also appears this 
statement; 

WhUe many obvious reasons make direct comparisons 
with data compiled in previous emergencies impossible, it 
Is interesting to note that the average height of recruits 
examined during World War 1 was 67.5 inches, the aver¬ 
age weight was 142 pounds, and the average chest mea¬ 
surement at expiration was 33.2 inches. 

What happened in Colonel Rowntree’s analysis was, 
I think, that he had compared (1) a group of 2,000,000 
men examined by draft boards in World War II with 
(2) recruiiB, or the men accepted by the army for 
military service in World War I. It must be remem¬ 


bered that all those less than 54 inches are not eligible 
for military service and were probably excluded from 
group (2) above, but were included in group (1). 
Hence we do not have here two comparable groups. 
The reason I feel this to be tmie is that the report 
speciflcally stated that recruits were 67J5 inches tall 
and reoruits, according to army definition, are men 
accepted for military service who have not been as¬ 
signed to a specific duty. It is quite true that men 
over 78 inches tall were also rejected, but every one 
knows that there are many more under 64 inch^ than 
over 78 inches. 

You will notice from the report that, ^^Registrants 
who were classed by local boards as available for 
general military service averaged 68.1 inches in 
height. . . I have an idea that when the army 
reexamined these “registrants” and made “recruits” 
of them the average height of the latter increased 
some more. When the final figures are released I 
shall be surprised if we do not learn that the soldier 
in the Army of the United States in this present war 
is about one inch taller than his father was in World 
War I, provided the standards of height remain the 
same for both wars. 

Lauhenck B. Chenoweth 
Dstabtuent or Hygiene, 

Students' Health Seevicb, 

University or Cincinnati 


SCIENTIFIC BOOKS 


THE LYMPHATIC SYSTEM 
Lane Medical Leeturee: The Lymphatic Syetem. Its 
Part in Regulating Composition and Volume of 
Tissue Fluid. By Cioiii K. Driitekr, professor of 
physiology sad dean of the School of Public Health, 
Harvard University. 101 pages; 29 illustrations. 
Stanford University Publications, University Series. 
Medioal Seienees, Volume IV, No. 2. California: 
Stanford University Press, Stanford University, 
liondon; Oxford University Press, Humphrey Mil- 
lord. 1042. Paper, <1.50; cloth, $2.25. 
HaSBRVitta a place as a medical elassio beside Sir 
" IHdhael Foster?* Lane Medical Lectures on the “His- 
.tory Of Physiology,” published 42 years ago, are Or. 
peoil X. Drinker’s leetnres on "The Lymphatic Sys- 
for these few pages offer a most signidcant 
aoQonnt of the system. 

A? ^ five lectures are based on one theme-how 
46 ^e blood oapillaries and the lymphatie capillaries 
oh^perate to produee the enviroBmest necessary tor 
:&ie M every Otogle eel} to the animal body t For 
i Othtoer .find* tout' there are five 

; ' ■|i tohth * l :|lw^^ iif;t^' ^rntotoer'itystem'in'iBainmals. 
,y:i' L'A‘'^towd' ^stnMetn ‘of ;bkn4 'eaidltertee with 'eadothellel 


walla of varied permeability but capable of rotaiiiing 
praotleally all of the blood plasma duiiag the usual con¬ 
ditions of rapid capillary transit. 

2. A variable hydrostatic pressure in the capillaries. 

3. A mixture of extracellular non-respiratory proteins 
in the blood to which the capillary endothelium ia some¬ 
what x>enneable. 

4. An extravascular tissue fluid, lower than the blood 
plasma in content of blood proteins but in other respects 
practically identical with plasma. 

5. A system of closed lymphatic capillaries with ex¬ 
tremely permeable endothelial walls, which lacks any in¬ 
herent propulsive mechanism to move lymph into larger 
valved vessels but is dependent upon inconstant and ex¬ 
traneous forces, such as those of muscular activity or 
massage, to cause entrance of fluid, cells, and particles 
into lymphatic capillaries and eventual flow of lymph back 
to the blood. 

In the light of these characteristics which, in their 
entirety, are limited to the blood and lymph vessels 
of mammals, Dr. Diinker follows the changes in the 
environment of cells, from the very simsdest forms 
for which sea water eoxmtitutes the extexmal environ* 
meni, through oxie shift or another in the animal king- 
dom^^-not in any sense throi^h an orderly progression 
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—until in mammals all cells live in an internal environ¬ 
ment. This makes a fascinating story. 

There follows an account of the history of knowl¬ 
edge of the vascular system, written as one has longed 
to have medical history recorded. In these pages 
familiar discoveries are lived through again but, more 
than that, there is the continued logical story of the 
ideas they evoked—the history of medical thought. 

It was a favorite saying of the late Professor 
Franklin Paine Mall that one ought to get just as 
much pleasure out of the discoveries of others in one’s 
field as from one’s own work. He would have found 
that quality of pleasure in Dr. Drinker’s pages. 

In Chapter IV is concentrated the stoi’y of the 
physiology of the lymphatic capillaries. It starts 
with the work of Carl Ludwig and his pupils. They 
succeeded in cannulating not only the thoracic duct 
but the peripheral lymphatic trunks as well. From 
his studies Ludwig believed that lymph was a filtrate 
from the blood, a concept later extended and estab¬ 
lished by Starling (1893) in a study of the influence 
of mechanical factors on lymph production. From 
this foundation further progress has depended on the 
development of exceptional skill in operative proce¬ 
dures, aided by the new binocular dissecting micro¬ 
scopes, adequate lighting facilities and tools perfectly 
adapted to their use. In addition, an essential factor 
in the advancement of knowledge in this field was the 
introduction (started in 1920) of microchemical meth¬ 
ods which allowed for the first time repeated analyses 
of lymph from the same vessel. 

By means of extensive experiments, notably by Dr. 
Drinker and his collaborators, on cannulating periph¬ 
eral lymph channels, it has been demonstrated that 
in the entirely quiescent state there is practically no 
flow of lymph. This is expressed in the fifth gen¬ 
eralization quoted above, that the lymphatics in the 
mamma] have no inherent propulsive mechanism for 
moving the lymph. 

The importance of this physiological fact is shown 
in its applications to medicine and surgery in the last 
chapter. There followed the even more remarkable 
achievements of cannulating the ducts draining the 
heart and the lungs. The studies on the lungs' were 
in press when the present Lane Lectures were being 
written. From both heart and lungs there is a con¬ 
siderable flow of lymph, relatively constant for each 
animal. Neither heart nor lungs are ever quiescent. 
Over-ventilation of the lungs reduces lymph flow 
and, conversely, lowered oxygen, by increasing the 
permeability of the blood capillaries, increases lymph 
flow. From the lungs, a single lymphatic duct on 
the right side drains the right lung and much more 
than half of the left lung, but from the heart, on 

1 Madeleine F. Warren and Cecil K, Drinker, Amcr, 
Jour, PhyAiolf 136: 207, 1942. 


the other handi, it is possible to coUeot all the lymph. 
Analyses of the lymph from the heart and of the 
pericardial fluid show such correlation in composition 
with serum as to demonstrate conclusively that both 
lymph and pericardial fluid are filtrates from the 
blood. 

Based on the knowledge gained from extensive ex¬ 
periments on lymph flow and the conditions which 
aflect it, is such an illuminating discussion (in the 
fifth chapter) on the mechanisms of wound healing 
and scar formation in relation to the newer methods 
for treating injuries that no surgeon can aflord to 
^miss it. 

At the time Dr. Drinker was invited to deliver the 
Lane Medical Lectures for 1941, he was engaged in 
correcting proof of his recent book* which gives a 
detailed, critical analysis of the entire subject and an 
extensive bibliography. This invitation gave him a 
chance for u different type of contribution. These 
are days of high specialization in science, but the 
type of problem that must now be faced demands 
not one but often many of these special techniques. 
Books of the type of the present one, which give the 
story of the nature of a problem and of the bnlanw 
of theory and experiment, are thus urgently needed 
by scientists themselves. Written in clw, lucid, non¬ 
technical language, these pages will prove a delight 
to the layman interested in biology, to the medical 
student keen to see what the adventure of research 
is like, and to the practitioner, still a student of 
medicine. 

Floebnoe R, Sabin 

Rockkteller Institutk roa 
Medical Research, 

New York, N. Y. 

A MODERN WIZARD 

Dootor Wood: Modem Wizard of the Laboratory. 

By William Skabeook. 336 pp. New York: Har- 

oourt, Brace and Company. 3941, $3.76. 

Those who have known Dr. Wood for many years 
will doubtless read with much enjoyment, not to say 
amusement, this very interesting biography. In it 
they will find many verifications of their own experi¬ 
ences and many additions to those experiences. Nat¬ 
urally, it is impossible to give anything like a detailed 
review of a book which is saturated with anecdotes 
and in which the details of the special situations oon^ 
cemed are the things which provide the main fea¬ 
tures of entertainment. 

The biography starts with a legendary letter sup¬ 
posedly written by Robert Williams Wood to hk 
grandmother on the day he was bom and annonnew 

* 0. K. Drinker and J 
and Lymphoid Tissue., 

TTniversity Press, 1941. 


U. Yoffey. Lymphatics Jjymph 
’’ Cambridge, Mass.: Harvard 
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ing his intention of paying his respeots to the said 
grandmother in due course. Chapter I introduces 
us to some of his boyhood pranks, which read much 
more amusingly when the dangers and embarrass¬ 
ments associated with them are known to have passed. 
In Chapter 2 we trace his four years at Harvard, 
we breathe a sigh of relief at the evident interven¬ 
tion of Providence which prevented him from blow¬ 
ing up the chemical laboratory, we find him trans¬ 
porting himself into the realms of fantasy through 
an effort to enlarge his experience by swallowing a 
suitable quantity of oriental drugs and thus trans¬ 
forming himself in his own imagination into a fox, 
and finally we see him safely graduated in 1891, to 
the relief and surprise, as it is recorded, of his family 
and probably some of the faculty as well, many of 
whom, it is confessed, he must have infuriated beyond 
words. Jn the third chapter we find him at Johns 
Hopkins with the idea of securing a Ph.D, degree. 
We see him spitting out Tiietallic sodium into street 
puddles to the great consternation of the darkies who, 
seeing him thus spit that which turns to fire, believed 
him to be a reincarnation of the devil liimself. We 
read of his courtship of the future Mrs. Wood and of 
its practical turn in devising a specialized form of 
hot water bottle, depending upon a mixture of sul¬ 
furic acid and water, for the purpose of keeping her 
hands warm. We find him leaving Johns Hopkins 
without the degree for which he went tliere and going 
to the University of Chicago, where wo learn of his 
grievances in the laboratory of Professor E. li. 
Schneider, from whom, however, he parted without 
mortality on cither side. He completes his thesis for 
his Ph.D, degree in chemistry, but changes in tlie 
requirements in physics prevent him from completing 
that degree and result in his leaving in high dudgeon. 
Next we find him in Berlin where, as a result of some 
of his pranks, only his legs save him from official in¬ 
carceration as a guest of the government. We find 
him trying out everything, including gliding, and 
nearly breaking his neck in the process. In 1897 he 
assumes the academically humble and poorly paid 
post of junior instructor of physics at the Univer¬ 


sity 6f Wisconsin, where, however, advancement comas 
to him for his ingenious exploit in using the city’s 
electric power supply to thaw out the city’s water 
mains in winter. Later, in the same university, we 
find him beginning some of the spectrosoopio work for 
which he was to become so famous. 

Following the death of Henry Roland in 1901, 
W^ood became professor of experimental physios at 
Johns Hopkins University where, supplemented by 
the work performed at his summer laboratory at East 
Hampton, he continued to enhance his reputation so 
well established in optics. The narrative is fiUed with 
anecdotes pertinent to this period, one of the most 
celebrated being that concerned with the cleaning of 
cobwebs from the interior of his long spectroscope, 
which action was performed by driving the family 
cat through the tube, a procedure which, as one might 
surmise, he did not fail to publish in the Philosophical 
Magazine. We read of his trips to Europe, of his 
subtle tiffs with certain Continental physicists and of 
his dramatic and perhaps a little hard-hearted pro¬ 
cedure of exposing the myth of Blondlot’s N-raya. 
We read of the background surrounding his humorous 
writings, notably his celebrated book *‘How to Tell 
the Birds from the Flowers.” The war period is 
covered, and one senses that Wood’s temperament was 
evidently not very well adapted to military pro¬ 
cedures. We read of his exploits in the debunking 
of frauds and of his driving the celebrated medium, 
Margery, into hysterics. We learn of liis exploits in 
the capacity of a scientific detective and of his solu¬ 
tion of several criminal mysteries. Finally, we learn 
of his exploits as a boomerang thrower and of his con¬ 
fidence of his own skill in hurling a war boomerang 
right at the spectators of a football match, happily 
without fatality. 

All in all, the book will provide entertaining read¬ 
ing for any one and particularly for those who have 
known Dr. Wood in the flesh and who, of their own 
experience, can enhance the setting of some of the 

amusing stories told. ^ p q Swann 

Baetol Rkbkabch Foundation or 
The Franklin Institute 


SOCIETIES AND MEETINGS 


THE IOWA ACADEMY OF SCIENCE 

The fifty-sixth annual meeting of the Iowa Acad¬ 
emy of Science was held at Iowa Wesleyan College, 
Mt Pleasant, Iowa, on April 17 and 18, with 195 
regbtered members and visitors attending. The acad¬ 
emy was oflieiaDy welcomed to the Iowa Wesleyan 
campus by President Stanley B. Niles, who at the 
same time reviewed the history, aceompliahments and 
objectives of Iowa Wesleyan College, which was cele¬ 


brating the centenary of its founding. The presiden¬ 
tial address by President Boy A. Nelson, of Cornell 
College, following the welcome, ably developed the 
topic '^Science in a Changing World.” Then Dr. 
Walter F. Loehwing, of the State University of Iowa, 
presented an interesting discussion of the physiology 
of plant growth and development. 

A joint symposium on industrial hygiene was held 
with the Iowa Medical Society on Friday afternoon* 
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The topie '^Industrial Hygiene Prc^ilents in Iowa” was 
discnssed by Dr. Paul J. Houser, director of hygiene, 
Iowa State Department of Health; "Air-Bome Infecr 
tion,” by Dr. Roland Rooks, of the Department of 
Hygiene and Preventive Medicine, State University of 
Iowa. There were 128 paid admissions to the acad¬ 
emy dinner on Friday night. After dinner Dr, 
Thomas F. Vance, of Iowa State College, made a 
sparkling address on “Sense and Nonsense Amid the 
Scientific.” The academy address of Friday night waa 
delivered by Dr. George E. Stoddard, of the State Uni¬ 
versity of Iowa, on the subject “New Light on Intelli¬ 
gence,” a review of recent work on the “Nature-Nur¬ 
ture” problem. 

The academy met as usual in sections on Friday 
afternoon and Saturday morning to listen to the pre¬ 
sentation of 123 papers. Three of these papers ap¬ 
peared in the symposium of the Science Teariiing sec¬ 
tion. The speakers and subjects were as follows: 
E. W. Lindstrom, Iowa State College, “Teaching to 
Think in a Field Rather than about It”; W. H. Bra- 


gtoior, Iowa State College, Hac of lihe 
Partial Regiesri^ Coefllkiient in Cbitahrtiirf;bg^ 
oral Botany Arii^vemcnt W. F. Loahwing, 

State Cniverrity of Iowa, “Toaehi% of ihmttX Bot^ 
any-^Appraisal and Forecast,” 

The 1943 meeting will be held at Cedar FaUs, lowa^ 
on the third IViday and Saturday of April. The 
officers and section ^airmen for the new year are as 
follows: Pr€$ident, C. W. Lontz, Cedar Falla; Vice- 
President, E. R. Smith, Ames; Secretary-Treasurer, 
E. R. Becker, Ames; Editor, L. R. Wilson, Cedar 
Rapids; botany, W. E. Loomia, Ames; chemistry, gen- 
*eral and physical, D. Ij. Deardorif, Mt Pleasant; 
chemistry, organic and biolc^cal, F. B. Moreland, 
Iowa City; geology, E. J. Cable, Cedar Falls; mathe¬ 
matics, N. B. Conkwrigbt, Iowa City; physics, L. T. 
Earls, Ames; psychology, H. P. Brandt, Des Moines; 
science teaching, Karl A. Stiles, Cedar Rapids; zool¬ 
ogy, Leland P. Johnson, Des Moines. 

E. R. Bsoksb, 
Secretary 

Aicss, Iowa 


REPORTS 


REGULATIONS CONCERNING LABORATORY 
EQUIPMENT 

The Division of Industry Operations of the War 
Production Board has issued the following regulations 
in regard to the manufacture and use of laboratory 
equipment: 

Because of tho critical shortage of seieutific equipment, 
university and other private laboratories engaged in re¬ 
search work unrelated to the production of materials, or 
in other resoarcli not directly connected with tho war 
effort, will be unable to secure new laboratory equipment 
unless the particular use is approved by the Director of 
Industry Operations. 

This is the result of Limitation Order L-144, issued 
to-day (June 12). The order prohibits the sale and 
delivery of laboratory equipment except for certified essen¬ 
tial usee in order to save highly critical materials and to 
make certain that such equipment wiU be available for 
vital war purposes. 

In addition to making special provision for the handling 
of requests for equipment for uses not specifically per¬ 
mitted, the order permits any laboratory or other user 
to obtain repair parts and operating supplies for main¬ 
tenance of existing equipment and activitieB. 

The regulations, which will affect 600 manufacturers 
and 3,000 laboratories, prohibit the sale, delivery, renting 
or purchase of laboratory equipment in which any of the 
following materials are contained: alummnm, chrominm, 
copper, iron, magnesium, molybdenum, nickel, steel, tan¬ 
talum, tin, titanium, any alloy of these met^a, rubber, 
any synthetic rubber, or non-cellulose base eynthetlc plas- 
ties. 


In order to buy or sell laboratory equipment containiag 
the above materials, a certification must be made by a 
duly authorised official of the purchasing company or 
laboratory stating that the equipment wUl be used only 
for one of the following purposes: 

1. Research on, or analysis of, materials. 

2. ReseaTch by or for Government agencies or Lend- 
Lease” countries. 

8. For training of personnel for the Army and Navy 
or other Government Departments or ”Lend-Iioase^’ 
countries. 

4. To the extent necessary for the repiacement of essen^ 
tlol existing equipment in laboratoTies offeeting ^ pub- 
Uc health, and in Federal, State and local government 
laboratories. 

5. To the extent necessary for repair ports and operat¬ 
ing supplies for maintenance of existing essential equip¬ 
ment and activities in laboratories. 

6. For any use wMeh the IHrector of Industry Opera¬ 
tions detemunes nceessory and appropriate in the pdblio 
interest. 

Determinations of the uses which will be permitted 
under item (6) will be made by E. B. Schaeffer, 
of the Safety and Technical Bqnipmant Branch, actlnff. 
for the Director of Industry Operations^ Mr^ Bdmeffer 
has been named Administrator of the Xr-144 Order, and 
authorised to approve, after consultation with Artny 
and Navy Munitions Board, fmther uses of 
equipment which may be necessary. 

Manufaoturors wiU obtate the amov^ /Of 

critical materials for purposes pein#M hy the , 
by filing PD-^A appHcattrim iridor 
quirements Flan. Distributers, ^obl^ 
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ftstislaiMe Al^ PI^IX forms with 

1Jij0 IHstribtitG^ !8ttk|u^ of tbe Wat Production Board* 

TitiA SB-^NATtoKAL DvrsNsa 
OiUfTXE IX^Waa PaopucnoN Board 
BxjBCBAma B-^DtviBXON or Industry OpaaiATioNB 
Past 1261—^Lasobatort Bquipuskt 
LmiTAtlOK ORBSR lr-144 

The fulAbnent of roqi^emoota for the defense of the 
United States has created shortages in the supplies of 
Idiboratory Bquipment and the matorials entering into the 
monufaetnre hereof for the war effort, for private ac- 
eount and for export; and the following Order is deemed 
neoesBary and appropriate in the public interest and to 
promote the national defense; 

Section l$6Lt —QxNEibAn Limitation Ordbb L-U4* 

(a) DeiMtion, For the purpose of this Order; 
“Laboratory Equipment“ means material, instru¬ 
ments, appliances, devices, parts thereof, tools and 
operating supplies for laboratories, or for use in con¬ 
nection with operations usually carried on in labora¬ 
tories, not including second-hand items. 

(b) GeneroX Sestrictions. 

(1) No Person shall sell, deliver, rent, purchase, ac¬ 
quire or accept delivery of Laboratory Equipment 
in which there is incorporated or used aluminum, 
chromium, copper, iron, magnesium, molybdenum, 
nickel, steel, tantalum, tin, titanium, any alloy of 
said metals, rubber, neoprene or other synthetic 
rubber, or non-cellulose base synthetic plastics, 
except pursuant to a purchase order or contract 
having certified thereon a statement in the fol¬ 
lowing form, signed manually, or as provided in 
Priorities Regulation No. 7, by an official duly 
authorised for such purpose; 

‘' Certideation 

The Laboratory Equipment herein ordered will 
be used or sold in conformity with the provisions 
of General Limitation Order No. lr-144, with the 
terms of which the undersigned is familiar. 

Name.. 

By.-.-.. 

Signature of duly authorised 
official “ 

(S) Ko person shall make the Certification described 
ill the foregoing paragraph unless the Laboratory 
Equipment purehased or contracted to be pur- 
efaased is for one or more of the following uses: 

(i) Research on, or production, analysis or test¬ 
ing of, materials. 

(ii) Beseaich by or for the United States Army, 
kavy, Maritime Omi^ssion, or any other 
deportment, or agency of the government of 

United States, or of any foreign country 
entitled to di^veries nnder tim Act of Oon- 
gresft of March 11, 1041, ^*An Act to Pro- 
imote the Befmme of the United States*' 

(ili) Training of pereonnel for the UnHed States 
Maritime OommWion, or ai^ 


other department of the United States, or for 
the government of any foreign country en* 
titled to deliverioB under the Act of Congress 
of March 11, 1041, “An Act to Promote the 
Defuaso of the United States” (Lend-Lease 
Act). 

(iv) To the extent necessary for the replacement 
of essential existing equipment in laboratories 
affecting the public health, and in United 
States government, state, county, and munici¬ 
pal laboratories. 

(v) To the extent necessary for repair ports and 
operating supplies for the maintenance of 
existing essential equipment and activities in 
laboratories. 

(vi) For any use which the Director of Industry 
Operations, War Production Board, deter¬ 
mines is necessary and appropriate in the 
public interest. 

(8) Said Certification shall constitute a representa¬ 
tion to the War Production Board and to the 
person with whom the purchase order or contract 
is placed Umt the subject matter of the order or 
contract will be used or sold in accordance with 
the provisions of this Order, Every person con¬ 
cerned shall be entitled to rely on said Certifica¬ 
tion, unless ho knows or has reason to believe it 
to be false. 

(4) No manufacturer shall use any scarce material 
described in foregoing paragraph (b) (1), where 
and to the extent that the use of other material 
is practicable. 

(c) Applioahility of Priorities Begulaiion No. I. This 
Order and all transactions affected thereby are sub¬ 
ject to the provisions of Priorities Regulation No. 1 
(Part 944) as amended from time to time, except to 
the extent that any provision hereof may be inconsis¬ 
tent therewith, in which case the provisions of this 
Order shall govern. 

(d) Beeords. All persons to whom this Order applies 
shall keep and preserve for not less than two years, 
accurate and complete records concerning inventories, 
production and sales, including copies of each pur¬ 
chase order or contract containing the certification 
hereinabove referred to. 

(e) Attdii and Inspection* All records required to be 
kept by this Order shall, upon request, be submitted 
to audit and inspection by duly authorised represen¬ 
tatives of the War Production Board. 

(f) Meports* All persons affected by this Order ihall 
execute and file with the War Production Board such 
rspQlrts and questioimairea as said Board shall from 
time to time request, 

(g) TioUittioiis* Any person who wilfully violates any 
provision of tiiia Order, or who, in oonneotion witii 
this Order, wilfully conceals a material fact or fur^ 
nishes false information to any de$»artmettt or agency 
of the United States is guilty of a crime, and iqfmn 
e<mviction, may be pimlithed by fine or imprieonment 
In Additkm, any such person may be prol^ted fnmi 
malting or obtaining further dediveries of, or from 





654 


scmarm 


VOL, 9$, m wt 


procQsaing or uamg, material under priority control (i) CommunicatibnA, All reporta required to be filed 
and may be deprived of prioiitiea aasistance. hereunder, or eommuuicationa ooneeming this Ofder, 

(h) AppedL Any person affected by this Order who shall, unless otherwise dirooted be addressed to: 

considers that compliance herewith would work an ^'War Production Board 

exceptional and unreasonable hardship upon him, Safety and Technical Equipment Branch 

may appeal to the War Production Board setting Technical and Sdentiilo Equipment Section 

forth pertinent facts and the roasons such person Washington, P. C. Bef: h~l44’* 

considers that he is entitled to relief. The Director Issued this lilth day of June, 1942. 
of Industry Operations may thereupon take such J. S. KnowlSON, 

action as he deems appropriate. Director of Industry Operatione 

SPECIAL ARTICLES 


EFFECT OF ORCHIDECTOMY ON SKELETAL 
METASTASES FROM CANCER OF 
THE MALE BREAST 

A SYSTEMATIC study is in progress of the effects 
of induced hormone imbalance on the course of pri¬ 
mary intjperable and metastatic breast cancer in both 
sexes. Among the procedures employed have been: 
(1) castration by irradiation of the ovaries; (2) 
bilateral oophorectomy; (3) the parenteral adminis¬ 
tration of limited arrmunts of estradiol monobenzoate; 
(4) the parenteral administration of testosterone pro¬ 
pionate. 

The ini mediate elevation of the serum calcium and 
subsequent radiographic evidence of extension of the 
skeletal metastases have been reported^ in three 
female patients who received 400 to 500 mgms of 
testosterone propionate over periods of from 7 to 10 
days. A fourth patient (Case I), a male with osseous 
metastases from a cancer of the breast, received 925 
mgms of testosterone proprionate in 17 days. The 
only subsequent cheniical abnormality observed was a 
slight elevation of the serum calcium level to 11.7 
mgms. Measured radiographically, however, the 
metastatic lesions increased rapidly in number and 
extent. Pathological fractures of the humeri and 
vertebrae occurred before death 10 months after 
treatment. 

From the evidence it was concluded that a steroid 
hormone imbalance due to the administration of testo¬ 
sterone propionate not only failed to inhibit the 
progress of metastatic mammary cancer but seemed 
to accelerate the activity of the growth in both sexes. 

The effect of surgical castration on the osseous 
metastases from inoperable mammary cancer has been 
studied in a male of 72 years (Case II). Bilateral 
orchideetomy was performed in February, 1942. In 
the four months-since operation evidence which sug¬ 
gests u regression of the growth has come to hand. 
The ulcerated lesion of the left breast has decreased 
in diameter from 7 x 4 x 2 cm to 5 x 3 x 1.5 cm. There 

1 J. H. Farrow and H. Q. Woodard, Jour. Am. Jlfcd. 
Aan.f 118: 339-343, January 31, 1942. 


has been complete relief of bone pain, previously a 
persistent and troublesome manifestation. Kadio- 
graphic evidence indicates that the areas of decalcifi- 
catiou, representing metastatic deposits of cancer in 
the ribs, vertebrae and scapula, have shown no in¬ 
crease in extent. Furthermore, in these areas an 
increased density has appeared, interpreted as a reflec¬ 
tion of increased calcification and healing of tlie lesion. 
No chemical alteration was noted beyond a recent 
elevation of the serum alkaline phosphatase (5.9 to 
11.1 units). 

The rates at which estrogenic substance and 17 
ketosteroid were excreted in the urine of these 2 
patients were estimated before and after treatment 
(Case I—testosterone, Case II—orchideetomy). The 
results are given in Table 1. 


TABLE 1 


CASE I 


E^trogoDn 

Androgens 

1/12-15/40 

34.0 M.U. 

44.5 nigms. 

1/16 /40 

Dally Injections of 60 mgms. 
testosterone propionate begun 

1/15-1S/40 

34.0 M.U. 

40.9 mgms. 

l/ia-21/40 

22.0 M.U. 

41.8 mgms. 

1/21-24/40 

50.0 M.U, 

50,7 rngms. 


CASE II 



Estrogens 

Androgens 

2/ 0- 9/42 

2/ 9 /42 

22.5 M.t7. 

11.7 mgms. 

Bilateral ovchldecloiay 

2/13-16/42 

lf.7 . 

3,0 mgma. 

2/23-20/42 

3/ 9-12/42 

i.6 M.U. 

12.0 mgms. 

13.3 M.U, 

8,7 mgms. 

4/ 1- 4/42 

Trace (less) 
than 4 M.U. 

10.2 mgma. 


The decrease in estrogen excretion after orchid- 
ectomy as well as a stable 17 ketosteroid output 
are striking features. Control of disease as extensive 
as that observed in Case II is unusual. It may be 
unassociattid with the operative procedure employed, 
although this appears improbable. 

JofiKPB H. Farrow 
Frakk; E. Adazb 

The Memoeial Hobvmal, 

New Toek, N. y. 
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FEATHER DSFIGMENTATIOH AND PANTO¬ 
THENIC ACID DEFICIENCY IN CHICKS 

DBPiauKSTTA'nOK of the hair dae to deficiency in 
the filtrate fraction of the vitamin Bs complex has 
been demonstrated in rata^ dogs and foxes.^ Similar 
graying has been reported^ in rats on a diet low in 
pantothenic acid. In order to determine whether these 
deficiencies produce depigmentation in the feathers of 
birds, fifty-nine Black Minorca chicks, one week of 
age, were placed on a purified, vitamin-free diet sim¬ 
ilar to that used by Almquist.^ In addition, the fol¬ 
lowing crystalline vitamin supplements were given 
daily by pipette to each chick; 100 niicrograms each 
of ribofiaviu and thiamin chloride and 50 micrograms 
each of pyridoxine and nicotinic acid.^ Vitamins A 
and D as liver oil were added directly to the diet. 
Forty-seven chicks received daily in addition to the 
above supplements 5 micrograms of calcium panto¬ 
thenate or an amount of yeast extract containing this 
amount of pantothenic acid as determined by micro¬ 
biological assay. The yeast extract was made from 
brewers* yeast extracted with acetone and treated with 
fuller's earth. Twenty-one chicks ns positive controls 
received 280 micrograms of calcium pantothenate or 
its equivalent in assayed yeast extract. The average 
weight of the birds at the beginning of the experi¬ 
mental period was 60 grama. The average weight in- 


a^d supplements showed little or none of this depig¬ 
mentation or distortion. 

On the thirtieth day, depigmentation was most evi¬ 
dent in the newly developed feathers of the ventral 
and femoral tracts in the low pantothenic acid group. 
In four of the birds on high pantothenic acid supple¬ 
ments, depigmentation of a lesser degree was noted. 
The entire group on low pantothenic acid appeared 
much lighter in color than the positive controls. It 
was clear that a high level of either calcium panto¬ 
thenate or yeast extract protected against this dis¬ 
tortion and depigmentation of the feathers, whereas 
the low levels of either, while allowing the birds to 
grow slightly, did not prevent feather changes. 

The depigmentation was manifested microscopically 
as both a reduction in size of pigment granules and 
in numbers of these granules. The loss of barbulea 
produced a barring effect particularly evident in the 
feathers of the femoral tract. 

Eight chicks (average weight, 104 gm) receiving 
the low pantothenic acid supplements and nine (aver¬ 
age weight, 212 gm) receiving the high pantothenic 
acid supplements were killed at the conclusion of the 
experimental period and tissue samples of liver, kid¬ 
ney, leg muscle and brain were assayed^^ for panto¬ 
thenic acid by the microbiological method of Penning¬ 
ton, Snell and Williams.® The results of this assay 
are given in Table 1. 


TAliLK 1 



P. A. intake 
dally 

Liver 

Kidney 

Muscle 

Brain 

Aver, and range of 

P. A. content per 
mg. tissue 

Adequate 

Low 

63.0[61.7-6fi.Tl 

40.9t3T.0-14.4] 

34.6 [33.3-36.3] 
31.1123.2-39.1] 

3.3t 2.7- 3.0J 

22.7 [19.8-27.9] 
8.9 [ 7.6-10.3] 


crease over the 66-day experimental period was 46 
grams for the chicks on low pantothenic acid and 161 
grams for the birds on high pantothenic acid supple¬ 
ments. 

Feather samples taken from the chicks on the low 
pantothenic acid supplements on the sixteenth day of 
the experiment showed definite areas of partial depig¬ 
mentation in both shafts and barbs with some dis¬ 
tortion of the shafts and loes of barbules. Such areas 
were particularly striking in the primary feathers of 
the wing. Feathers of the group on high pantothenic 

^ A. F. Morgan, H. G. Davison and B. B. Cook, Jour, 
Nutrition, 15: 27, 1938; A. F. Morgan and H. D. Simms, 
Jpw. Nutrition, 19: 188,1940. 

* K* Unna, G. V. Richards and W. Ii. Sampson, Jour, 
Nutrition, 82: 553, 1941. 

® J, Almqulst and E, Meechi, IVoo. jfioo. Sxper, Biol, 
emd Med., 48: 626, 1940. 

* We ore grateful for gifts of crystalline pyridoiino and 
of calcium pantothenate from Merck and Company, Bah- 
way, New Jersey, 


It is evident that the pantothenic acid content of 
tlie kidneys and to a lesser degree tlie livers of the 
deficient chicks was only a little less than that of the 
controls and that the greatest differences were present 
in the brain and muscle. This is not completely in 
agreement with Snell, Pennington and Williams,’^ who 
found that all the tissues of their deficient chicks were 
considerably lower than those of their positive 
controls. 

The depigmentation phenomenon may be due wholly 
to pantothenic acid deficiency or some other factor 
may also be involved. In another experiment on a 
new group of fourteen chicks, the attempt was made 
to discover whether the feather depigmentation and 
distortion were solely a vitamin deficiency effect ox 

5 We are indebted to Bolda Cailleau for those microbio¬ 
logical assays. 

8 D. Pennington, E. E. Snell and R. J. Williams, Jour, 
Biol Chem,, 135: 213, 1940. 

T E, E. Snell, D. Pennington and R. J. Williams, Jour, 
Biol Chem,, 138: 659, 1940. 
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resulted partly from inonitioii. All the chicks in both 
high and low pantothenic acid-supplemented groups 
were forced-fed the same amounts of food each day. 
This was unsuccessful as growth ceased entirely in the 
chicks on the low pantothenic acid level, and nearly oil 
of them died after two weeks. 

Thohas C. Groodt 
Mary E. Groodt 

The Muskum or Vertebrate Zooloqt, akd 
The pEPARTitENT or Home EooNOMioa, 

University or Caupornja, Berkeley 

IDENTIFICATION OF SELENIUM INDICA¬ 
TOR SPECIES OF ASTRAGALUS BY 
GERMINATION TESTS 

Indicator plants belonging to the genus Astragalus 
are of great aid in loijating seleniferous areas that 
may be capable of producing toxic forage and grain.' 
From chemical analyses of plants collected in the field, 
28 species of Astragalus are known to be selenium 
accumulators and indicators, whereas 54 other species 
of Astragalus absorb only small amounts of selenium 
and are not limited to seleniferous soils.^ It is im¬ 
portant that many of the remaining 218 species in 
North America and 1,200 species in the rest of the 
world be examined for their ability to absorb selenium. 

The present paper describes a simple test with ger¬ 
minating seedlings that enables one to determine 
whether or not a given species of Astragalus is 
capable of accumulating selenium. The test is based 
on an earlier observation that a selenium indicator 
species tolerates and is even stimulated by a high 
concentration of sodium selenite, wlicrcaa a non- 
indicator species is severely poisoned by a low con¬ 
centration of this salt.^ No other case has been re¬ 
ported in which closely related species differ so mark¬ 
edly in their response to a mineral poison. 

It has been found that the addition of 20 parts per 
million of selenium (as sodium selenite) to the cul¬ 
ture solution has no observable effect upon the early 
seedling growth of an indicator species of Astragalus, 
whereas it completely inhibits root development of a 
non-indicator species. 

The culture technique is an adaptation of a method 
that has been used for many years.* Seeds of most 
of the species included in these tests were collected 
during the summer of 1041. To soften their coats, 
the seeds were treated for from 30 to 60 minutes with 
concentrated sulphuric acid. They were then soaked 

' For a goneral review of the selenium problem, seoi 
S. F. Trelease, The Soientifio Monthly, 54: X2, January, 
1942. 

Si O. A. Beath, C. 8. Gilbert and H, F, Eppson, Am, 
Jour, Bot., 28: 887, 1941. 

a 8. F. Trelease and H. M. Trelease, Am, Jour, Bot,^ 
26: 630, 1939. 

* 8. F. Trelease and H. M. Trelease, Sot, Gas,, 80: 74, 
1926. 


ill tap water for three houra and subaequently allowed 
to germinate* on wet filter paper in a glass moist 
ehamber. After about 24 hours, when the seedlings 
were approximately 10 mm in length, they were trans¬ 
ferred to culture vessels. A piece of paraffined bob- 
binet (1/16-iuch mesh) was stretched over the top of 
a 300-cc beaker and fastened by a ligature of paraf¬ 
fined linen thread. This beaker was placed in a 600-cc 
beaker, and both the inner beaker and the space 
around it were filled to the level of the netting with 
culture solution. Twenty-five seedlings were placed 
upon the netting, with their roots dipping into the 
solution. Two cultures of each species of Astragalus 
were prepared, one supplied with the usual mineral 
salts^ and the other rec.eiving in addition 20 parts per 
million of selenium (as sodium selenite). The cul¬ 
tures were kept in darkness at 28°-29° C., and a 
moist ehamber was provided for each during the first 
day by covering the larger beaker with an inverted 
watch glass. At the end of three days, the seedlings 
were put in ebrom-acetic fixing solution, and the 
lengths of roots and hypocotyls were later recorded. 
I am indebted to Dr. Sydney S. Green field for assis¬ 
tance in making these tests. 

The results are summarized in the following tabu¬ 
lation, in which a plus sign signifies a selenium indi¬ 
cator species and a minus sign denotes a non-indicator 
species. The roots of the indicator species made the 
same amount of growth (25-30 inm) in the absence 
of selenium and in the presence of 20 parts per mil¬ 
lion. Hoot growth of the non-indicator species was 
completely inhibited in the solution containing 20 
parts per million of selenium but amounted to 25-30 
mm in the selenium-free solution. The hypocotyls of 
the non-indicator species in the selenium solution 
grew only about 5 mm, while those of oil the other 
cultures grew 20-30 ram. 

Bibulca'h 

+ Astragalus hisulcatus (Hook.) Gray (Wyoming) 

^ A, haydenianus Gray (Colorado) 

+ A, oooalycis Jones (Colorado) 

Oaleoifoemes 

•^-A, raceinosus Pursh (Sooth Dakota) 

-A. drummondii Hooker (Wyoming) 

Lonohocarpi 

+ A, osterhoutn Jones (Colorado) 

^A, lonchocarpus Torr. (New Mexico) 

OCBEATI 

+ A, oonfertifloTUS Gray (Utah) 

+ A, ftemia Nutt. (Wyoming) 

POPO-SCLEBOCARPI 
+ A, grayi Parry (Wyoming) 

+ A. peciinatus Dougl. (Wyoming) 

+ A, rafaelensis Jones (Utah) 

+ A, ioanvi Jones (Nevada) 

- A, eanonia Jones (California) 

B See footnote 3* 
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0* A* oofftfi Gtaj (OftHfomiA) 

* A* piwusarpus Watvon (N<mda) 

- A, $olerocarpu9 Gray (Washington) 

^A. ieitapierut Gray (Kevada) 

Pavussn 

+ A. heaihii Porter (Arixona) 

+ A,|wittcrron<i Gray (Colorado) 

•f A. praelonffuit Sheld* (Now Mozioo) 

+ A. pre^issii Gray (Utah) 
iKrUATl 

A, lentiffinoitus var. palans Jonos (Arizona) 

Saboocarti 

oras9icarpv$ Nutt. (Wyoming) 

Ultoinosi 

~A. canadeftxis var. carolinianu^B (L.) Jones (Wyoming) 


The group names in the list are those into which 
Jones^ divided the genus on the basis of morpholog¬ 
ical charactens. Using the criterion of physiological 
difterentiation with reference to selenium, it is evi¬ 
dent that the groups Galegiformea, Lonchocarpi and 
Podo-sclerocarpi need taxonomic revision, since each 
includes both indicator and non-indicator species. 

The results of these germination testa are in agree¬ 
ment with those of field observations and growth ex¬ 
periments of longer duration. 

Sam F. Treleabb 
Laboratory or Plant Physiology, 

Columbia University 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


REARING GRASSHOPPERS UNDER LABORA¬ 
TORY CONDITIONS! 

The rearing of grasshoppers in the laboratory re¬ 
quires considerable care and attention.* The food 
must be grown and supplied daily to the insects, the 
cages must be cleaned at least once a week, dampness 
must be avoided, etc. 

The present paper describes a simple method for 
reaiing grasshoppers which is being used in the Divi¬ 
sion of Entomology and Economic Zoology of the 
University of Minnesota. 

Two types of cages are used, a smaller, for the 
hatching of the eggs and as living quarters for the 
first instars, and a larger one for growth and repro¬ 
duction. 

Inside dimensions of the smaller cage are 6 x Hi x 3i 
inches. The sides and one of the ends are of wooden 
boards, the other end is left opeji for the attachment 
of a cheesecloth sleeve. The top and the bottom of 
the cage are made of screen wire cloth, 16 to an inch 
mesh. The bottom is elevated a quarter of an inch 
above the surface of the table. 

The larger cage is of 12 x 12 x 12 inches inside 
dimensions. The cage is made of wire cloth 12 to an 
incli mesh, nailed to the wooden framework. The 
bottom is elevated a half of an inch above the surface 
of the table. The lower third of one side is left open 
i for a cheesecloth sleeve as in the smaller cage. 

Food consists of a dry mixture of dried brewers^ 
^east, 1 part; skim milk powder, 2 parts; and dried 
ijalfalfa meat, 2 parts by weight Water is given in 
shell vials plugged with cotton and laid on the bottom 
mf the cage. Food can be supplied to the newly 
emerged insects in ^^Coea Cola’^ or similar caps from 

^ 3 Paper Ko. 193S, Scientific Journal Series. Minnesota 
Agrioultural Experiment Station, 6t. Paul, Mhm, 

a B. B. Carothers, ‘^Culture Methods for GraBshoppers. 
Culture Methods for Invortebrato Animals, '^p. 287-291. 
Oamstock Publishing Company, Ithaca, N. Y. 1928. 


which cork has been removed. It is advisable to put 
2 to 3 recei)tacles with food in the cage as well as 2 
or 3 vials of water in order to avoid overcrowding 
and consequent undernourishment of some insects. 
One ounce ointment boxes arc satisfactory for food 
containers in the bigger cage. 

Grasshoppers are allow^ed t(? emerge from tlie eggs 
in the small cage. Water and food should already be 
present before hatching starts. Constant light is 
provided by bending an ordinary table lamp over the 
cage—^about 3 to 4 inches from the top screen. The 
insects find the food and water without, difficulty. It 
is important, however, to have the insects reared from 
eggs in the cage and not to introduce them from the 
outside after they will already have started feeding 
on their natural food. After all the insects enter their 
second instar, they may be transferred to a larger 
cage, the dimensions of which depend on the number 
of grasshoppers maintained for use in the laboratory. 

The insects do not require any special attention, 
provided they always have food and water available. 
Feces which accumulate under the screen bottom may 
be removed from time to time. 

In our experiment, hatching of overwintering eggs 
of Melanoplua differcntialis started on May 27 and 
next molt occurred 5 days later. June 7, when all the 
grasshoppers had molted, they were transferred to the 
larger cage. There was no mortality. The time of 
appearance of the nymphs of the third instar was not 
noted, but June 9 the nymphs of the fourth instar 
began to appear, and succeeding molts occurred on 
June 13 and 20. The first adults appeared on June 
24, the total developmental period being 28 days after 
hatching, during which 6 molts occurred. July 11, the 
last nymph molted, 31 days after hatching started. 
The insects were mostly segregated in a circle around 
the light where the temperature was about 34® C. 

« M, B. Jones, “Revision of North American Species of 
Astragalus.** 1923. 
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First de&th of adults occurred oil July 12, 46 days 
after batebing, and 43 days later half of the adults 
were dead.^ The last adult, a male, died oki October 
26 at the approximate age of 162 days. Until July 
31 the insects were kept in a basement laboratory 
having only artificial light available day and night. 
On that , day the cage was taken to the greenhouse, 
where it remained tUl the end of the experiment. The 
insects behaved normally. They mated and the 
females oviposited in sod which had been placed on 
the floor of the cage. 

The advantages of this method are obvious. The 
experimenter needs only to fill the dishes with fcK^ 
when necessary, provide water and occasionally re¬ 
move the paper with feces from under the cages. 

MriroLA H. Havdak 

University Farm, 

UNrvERStTY OP Minnesota 

VITAMIN SYNTHESIS BY A YEAST CON¬ 
VERTED FROM A HETEROTROPHIC 
TO AN AUTOTROPHIC HABIT^ 

(S'ttccharomi/ccs eerevisiae is generally accepted to 
be heterotrophic with regard to a number of vitamins. 
However, the writers have succeeded in inducing ten 
strains of this yeast to grow without an exogenous 
supply of thiamin, pyridoxin, inositol and pantothenic 
acid; in addition, a rich growth without even biotin 
has been induced in the case of at least one strain. 
Thus has evolved a yeast that will readily grow ii a 
synthetic medium containing no vitamins. This bui) t- 
ing-up process of autotrophic habit was accomplished 
by means of prolonged incubation, by the use of a 
large quantity of inoculum during the initial stag es 
and by successive transfers to solutions from whitih 
one of the essential vitamins was omitted. Ordinarily 
from four to seven passages sufficed to induce the 
yeast to grow as well in the absence of a given vitamin 
as it did in its presence. Then a second vitamin was 
omitted from the medium, and the process was re¬ 
peated until a complete, or nearly complete, auto¬ 
trophic habit was established. 

Yeast is a good source of vitamins, but since in Hs 
turn it is dependent upon an exogenous supply of 
growth factors, the question arises whether or not a 
conversion from heterotrophic to autotrophic habit 
might not affect vitamin synthesis and storage and thus 
leave the cell devoid of vitamins. In order to answer 
this, the writers grew their completely autotrophic 
strain of yeast in a synthetic medium prepared from 
vitnmin-frec chemicals. The cultures were incubated 
at 25® C for four days; the ensuing crop of cells was 

I Published with the approval of the director of the 
West Virginia Agriculture £x}>erinienA Station as Sciexi- 
tific Paper No. 278, The writers are indebted to Drs, 
S. A, Kosor, W, G. Bobbins and Bobb 8. Spray for Bon>e 
of the cultures used in this work. 


VoL. N«h J4T6 

then harvested, washed, dried aAd tested for tihe vari* 
oui vatsDsins, Tliis was done by weigbii^ 0.2ftain ol 
the cells for each 166 ml of the nutrient solntldn, boil¬ 
ing for 5 minutes to extract the soluble parts, fittering, 
sterilizing and inoculating with the test organisms. 

The following organisms were used to detect the 
different vitamins; Fythium aacophallon for thiamin; 
CeratostomeUa uhni for pyridoxin; l 4 ictohae%Uu$ 
caaei for riboflavin; Brucella mis for nicotinamide; 
Clostridium acetobutylicum for para-amtnobenzoic 
acid and strains of Saceharomyces cereeisiae for ino¬ 
sitol, pantothemc acid and biotin, i 

Two lots of nutrient solution were prepared. The 
first lot, containing no vitamins, was divided into two 
portions; the first portion was used as the control, 
while the other contained, in addition, the water-solu¬ 
ble parts of the yeast. The second lot of the nutrient 
medium was divided into eight portions; each portion 
received all the vitamins mentioned in this paper ex¬ 
cept one. For instance, the first received all the vita¬ 
mins except thiamin; the second received all except 
pyridoxin, and so on down the list. Then each one of 
the eight portions was divided into halves; the first 
was used as the control, while the water-soluble parts 
of the yeast were added to the second half to furnish 
the missing vitamin. 

The bacterial cultures were incubated at 30® C, the 
yeasts and fungi at 25® C. Very slight or no growth 
was observed in all the controls, while a rich growtb 
was made in all solutions containing the substances 
extracted from the yeast cells. This indicates that 
our strain of autotrophic yeast ,i$ v6i|Mble of syn¬ 
thesizing in appreciable quantiti# ill the vitamins 
mentioned in this paper. 

In the building-up process of vitamin synthesis, the 
writers have developed many strains of y^sts from a 
single one. Some of these synthesize and store oon- 
siderable quantities of viiAmins; others produce 
smaller amounts, or almost none. This work will 
appear later, 

Lkom H. IiEOKun' 
VmaiXi UasENE hiwt 

West ViaaiNiA Uurncasirr 
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